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How do you give information access to some and deny others? 
That’s the secret that makes SCOMP click. This data security technology 
produced by Honeywell is the first computer system ever awarded 
the top A1 security rating by the Department of Defense. 

Put a lock on sensitive data as strong as the Pentagon’s. Talk to us. 

For a white paper on our data security technology, write Security, 
e/o Honeywell, Honeywell Plaza, Minneapolis, MN 55408. 

Or call 1-800-328-5111, ext. 2760. 


Together, we can find the answers. 
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OPINION 


M^Tahnotogy 


National strength 
comes from people 
who work, leaders 
who lead 

The United States is a case study in 
freedom. It serves as a beacon to 
the world, demonstrating how a 
democratic and open society can 
generate innovation and economic 
success through the creative ener¬ 
gies and hard work of its citizens. 

But too many Americans, having grown comfortable and com¬ 
placent while enjoying the fruits of their ancestors’ labor, no lon¬ 
ger see the need to work hard, to struggle to excel, or to build 
new paths to the future. To them the work ethic is a joke, the 
conscientious worker a fool. They ask, "What’s in it for me?”— 
not "How can I make a stronger contribution?” 

These attitudes can be found up and down the corporate lad¬ 
der. Top executives too often generate quarterly profit increases 
through accounting chicanery rather than through well-planned 
business strategies. Middle managers who play corporate power 
games get ahead by bamboozling top management rather than 
by organizing effective departments. And many workers are 
more concerned with not doing "other people’s work” than with 
making good products or giving good service, and thus helping to 
build a successful enterprise. 

Still, there are some bright spots. The U.S. continues to be a 
haven for wave after wave of immigrants looking for opportuni¬ 
ty and willing to work hard to earn it. And the innovative spirit 
is still alive at thousands of technology start-ups—in Silicon Val¬ 
ley and in dozens of other developing regions around the coun¬ 
try—as well as in many universities and industrial laboratories. 

Unfortunately, the leadership needed to keep the American 
economy strong has been sadly lacking in recent years, through 
administrations from both major parties. Despite swollen federal 
budgets, real problems have steadily worsened while powerful 
lobbies have been able to bend the political process to their own 
purposes. 

There is a critical need for innovative leadership, at the na¬ 
tional level and in the business community, to nurture emerging 
industries, reshape troubled ones, and provide the statesmanship 
necessary to avoid devastating conflicts with other nations. We 
need vision and imagination to continue to prosper in a future of 
rapid change and fierce international economic competition. 

No inviolate law says that the U.S. economy has to remain 
the strongest in the world. Getting to the top takes hard work. 

So does staying there. Others who are willing to work harder 
and smarter—if only by borrowing ideas from our open soci¬ 
ety—will eventually pass us. 
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wedded to technology. As professionals, they must either advance it or un¬ 
derstand it. 

Another group is equally sure to count HIGH TECHNOLOGY as a gift 
beyond price. You are certain to be acquainted with several people who 


invest in high technology stocks. For them, the magazine 
is an unsurpassed Early Warning System. It can intro¬ 
duce and explain pacesetting companies and products far 
in advance of general public knowledge. Such news is 
often profitable. 

But most important, HIGH TECHNOLOGY is a gift 
for which friends and associates will thank you. Again. 
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If the order form below is missing, please list gift sub¬ 
scriptions on a sheet of paper. Be sure to include name 
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bring , and the knowledge it 
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Losing ground 
in ceramics 

Thirty years ago American industry 
trained the Japanese to manufacture prod¬ 
ucts in Japan in return for technical fees 
and royalties. Many of us involved in that 
effort were curious and concerned about its 
future impact; nevertheless, as a young ce¬ 
ramic engineer, I contributed to the fact the 
Japanese are now "Marching into the New 
Stone Age” (Aug. 1985, p. 50). We trained 
Japanese technicians to produce special re¬ 
fractories, for example, from the very mate¬ 
rials with which they now profess to be 
"pioneers in the technology.” 

Apparently we had some cause for con¬ 
cern. The United States has now stopped 
producing as it had and has allowed others 
to catch up and get ahead. Unless we as a 
nation recognize the urgency of the situa¬ 
tion and take back full control of our techni¬ 
cal destiny, we will certainly lose it alto¬ 
gether in a lot less than thirty years. 

Duncan C. Morrison 
Burnsville, Minn. 

A question of 
vulnerability 

"Zapping missiles in space” (Aug., p. 72) 
claims that "particle beams of relatively 
low intensity could destroy a missile’s elec¬ 
tronic control and navigation systems.” 
Usually these systems are packed in metal 
boxes several hundredths of an inch thick 
and then put inside sturdily built rockets, 
thereby making them invulnerable to such 
attack. 

Also, the boost phase rockets mentioned 
are not vulnerable just because they are 
under stress; they are built to take stress. 

David A. Lloyd-Jones 
GML Computer Systems 
Toronto, Ont. 


Gravity makes waves 

As a marine geophysicist specializing in 
acoustic exploration methods, I found "Cold 
war in the ocean depths” (July, p. 29) quite 
interesting and, for the most part, very 
accurate. However, the explanation for the 
topographic content seen in the SeaSat sat¬ 
ellites’ synthethic-aperture radar (SAR) 
data is not quite correct. The topography’s 
principal effect is derived from the density 
contrast between the water and the under¬ 
lying crustal material. The gravitational 
attraction between a seamount and the sur¬ 
rounding water, for example, results in a 


LETTERS 


local elevation of sea level by as much as 
several meters. The derivative of the sea 
level, or geoid, yields the local value of the 
gravitational field. 

John B. Diebold 
Palisades, N.Y. 



Different colors in this SeaSat radar im¬ 
age of the ocean surface (south of Africa) 
represent variations in sea level. These 
variations are caused by uneven gravita¬ 
tional pull from ocean-floor topographi¬ 
cal features. 


File conversion services 

I enjoyed the article "File-transfer head¬ 
aches—and cures” (Sept., p. 54); it is the 
best general overview of the topic I have 
seen anywhere. I would like to add one more 
cure: There are several service companies 
that have selected the best equipment men¬ 
tioned in the article and have added soft¬ 
ware and expertise to improve the conver¬ 
sion process. 

For those who need to convert text files 
from one computer system to another but 
cannot afford a $10,000-$50,000 invest¬ 
ment, these service bureaus are probably 
the best choice. The charge for converting a 
disk is typically $20-$60. 

Mark Gross, President 
Data Conversion Laboratory 
Fresh Meadows, N.Y. 


Britain and jump jets 

As an aviation enthusiast and active ama¬ 
teur pilot I must take exception to the 
statement in "Supersonic jump jets” (Sept., 
p. 38) that McDonnell Douglas and British 
Aerospace collaborated in the development 
of the Harrier. The author neglects to men¬ 
tion that the Harrier airframe and its en¬ 


gine were developed entirely in the United 
Kingdom by Hawker Siddeley Aircraft and 
Bristol Siddeley Engines. 

After much persuasion by the Marine 
Corps and following a year of negotiations 
with two other U.S. companies (Grumman 
and Chance-Vought), Hawker Siddeley fi¬ 
nally awarded McDonnell Douglas a license 
to manufacture the Harrier in the United 
States in late 1969, several months after the 
introduction of the aircraft to Royal Air 
Force service. 

David Gwynne 
Brampton, Ont. 

Your otherwise excellent article on super¬ 
sonic jump jets implies that today’s verti¬ 
cal/short takeoff military aircraft make 
large carriers unnecessary. But the prema¬ 
ture decision to scrap its large carriers cost 
Great Britain several warships in the Falk- 
lands. That’s why the aerial dogfights in the 
Falklands took place over the British Fleet 
instead of 150-200 miles away. 

James A. McClure 
Oak Park, II. 

Editor’s note: Naval strategy based on 
jump jets is to keep large carriers and the 
main fleet far offshore while small carri¬ 
ers move in close to the action to service 
V/STOL fighters. This would make the 
main fleet less vulnerable. 


Tomorrow’s trucks 

"The truck of the future,” (June, p. 28) was 
not futuristic enough. It focused on modifi¬ 
cations to current trucks to make them 
competitive through 1990, and barely 
touched on design and materials for long- 
haul trucks of the 21st century. Where was 
the discussion of active suspension or ad¬ 
vanced composites? 

F. Hiscock 
Columbus, Ohio 


Editor’s note: In "Modem madness” (Oct.) 
two addresses were inadvertently omitted: 
Datran, 10519 Lauriston Ave., Los Angeles, 
CA 90064, (213) 474-3684 

Spectrum Cellular, 2710 Stemmons Fwy., 
800 North Tower, Dallas, TX 75207, (800) 
233-2119 


We welcome comments from our read¬ 
ers. Please address letters to Editor, 
High Technology, 38 Commercial 
Wharf, Boston, MA, 02110. 
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-( AT&T ON OFFICE AUTOMATION )— 


Office 
Automation: 
How Much Is 
TOo Much? 

Sometime last year American business 
crossed a technological Rubicon. For 
the first time in our history, capital 
investment per office worker exceeded 
that per factory hand. 

Like it or not, information has 
finally surpassed material goods as 
our basic resource. 

Walter Wriston, ex-Citicorp chief, 
likens information to a new form of 
capital, one that is arguably “more 
critical to the future of the American 
economy than money capital.” 

Every day brings news of faster, 
smaller, more capable devices to 
serve the 70% of us who now work 
with this new form of capital. 

But while the trend spotters on 

- continued on next page - 
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- continued from preceding page - 

their mountaintops cheer this “Sec¬ 
ond Industrial Revolution,” the view 
from the front lines is not so rosy. 

Too often, new devices are an 
uneasy fit with their sister machines 
of just a year ago. Too often, systems 
intended to simplify office life have 
the opposite effect. Grouses one man¬ 
ager: “The more business machines 
we buy, the more we seem to need. ” 
Change is rampant. The stakes are 
high. Confusion is king. 


RASCALS. The best way to make 
sense of all this technology may be to 
ignore the whole business for a week 


or so and think about how your office 
works instead. 

Who uses what kind of informa¬ 
tion? Where does it come from? What 
do they do with it? 

No company on earth has pockets 
so deep that it can afford to automate 
every aspect of its business. Some 
hard choices lie ahead. 

Item: In a typical office, 75% of the 
salary dollars go to managers and pro¬ 
fessionals. The system that spares 
these expensive rascals from a morn¬ 
ing meeting or an hour of returning 
phone calls may be a better invest¬ 
ment than one that does a whole day’s 
work for someone else. 

Item: The lion’s share of time spent 
in any office is spent communicating: 


66 - 


No company on earth has 
pockets so deep that it can afford 
to automate every aspect 
of its business. Some hard 
choices lie ahead. 
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listening, talking, chasing down stray 
facts, dealing with mail. 

Were you to keep a log, you’d be 
appalled by how little time you have 
for actually producing “work. ” (Par for 
senior executives: about 15%.) 

To leverage time, look for ways to 
move information more efficiently. 

A desktop computer can perform 
in minutes the spreadsheet analyses 
that used to gobble hours. But how 
much is gained if the figures still walk 
from office to office in a mail cart? 

Item: Streamlining the internal 
workings of your office may be less 
profitable than automating ties with 
customers or suppliers. 

Japanese style “just in time” deliv¬ 
eries from suppliers are helping U.S. 
automakers slash inventory costs. 
Computerized flight information sys¬ 
tems have given some airlines a stra¬ 
tegic advantage with travel agents. 

No company succeeds alone. 

0 

BALANCE. Complicating the question 
of where your systems dollar is best 
spent is where you spent it last time 
out. And the time before that. A lot of 
past choices are coming back to haunt 
today’s manager. 

Reason: most of the systems clicking 
away in offices today were purchased 
a la carte - when phones were phones, 
computers were computers, and “office 
automation” meant word processing 
and copiers. 

Now the walls between these sepa¬ 
rate technologies are tumbling down. 

Some office telephone systems can 
now process data. Computers have 
evolved that can communicate. 

It’s dawning on customers and vend¬ 
ors alike that the future belongs to 
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Today’s customer must 
strike a balance between making 
the most of what’s on hand 
and fighting like crazy to keep 
next year’s options open. 


99 


the integrated, business system. 

Today’s customer must strike a bal¬ 
ance between making the most of 
what’s on hand and fighting like crazy 
to keep next year’s options open. 

0 

MISSING LINKS. Between today’s 
a la carte systems and the office-wide, 
integrated everything of tomorrow is 
... what? 

For many companies, the missing 
links are networks. By permitting dif¬ 
ferent kinds of computers and other 
devices to share information, net¬ 
works can pull today’s stand-alone 
business machines into organized 
“islands” of automation. 

Since these islands themselves can 


be networked together, users can 
widen the scope of automation in an 
organization pretty much at will. 

Some companies have the back¬ 
bone of an office-wide network already 
in place. Today’s digital telephone 
switching systems (PBXs) convert 
speech into the same “bits” and 
“bytes” that computers use. 

This means that many an existing 
telephone network can double as a 
highway for business data — and 
that “office automation” need have no 
geographic limits. 

A plug for the home team: Every 
vendor does some things better than 
the other guys. While communica¬ 
tions and data networks are drawing- 
board doodles in some shops, they 


are bread and butter items at AT&T. 

It may be AT&T’s greatest strength 
that we can integrate new and exist¬ 
ing systems whether we provide all of 
those systems, or some of those sys¬ 
tems, or the bridges between them. 


SUCCESS. Like the first Industrial 
Revolution, this one will lift some 
companies and confound others. 

Those without a coherent plan to 
manage information in all its forms— 
the spoken word, thoughts on paper, 
images, and computer data—will be at 
a disadvantage. 

In the long run, your success with 
office automation will have less to do 
with whose machines you buy — or 
how many — than with how freely 
information travels among them. It is 
the relationships you set up between 
the machines, not the devices them¬ 
selves, that will tell the tale. 

P.S. Much of this message was 
drawn from The Integration Puzzle, a 
two-day seminar offered by AT&T’s 
Institute for Communications and 
Information Management. For fur¬ 
ther information or for a catalogue of 
AT&T Seminars in eight cities, please 
telephone 1800 247-1212. 

Or write Mr. Dale Hegstrom, AT&T 
Information Systems, RO. Box 1405, 
Morristown, NJ 07960-1405. 



AT&T 

The right choice. 

















UPDATE 


How information 
technology affects 
business 

MIT’s Sloan School of Manage¬ 
ment has kicked off a five-year, 

$5 million research program to 
study the effects of computers 
and telecommunications on mana¬ 
gerial practices, organizational 
structures, and business strate¬ 
gies. Called “Management in the 
1990s,” the program will conduct 
its investigations through case 
studies of numerous firms and 
organizations. 

The study is funded by nine 
corporations (Digital Equipment, 
British Petroleum, International 
Computers, Eastman Kodak, Ar¬ 
thur Young and Co., MCI Telecom¬ 
munications, Bell South, General 
Motors, and American Express) 
and the Internal Revenue Service. 
Corporate and government contri¬ 
butions are, in effect, “buying 
early insight into project results,” 
says Deputy Dean Alvin J. Silk. 
Later, as research progresses, 
program administrators will pub¬ 
lish working papers and a quar¬ 
terly newsletter. 

Initial studies cover a wide 
range of topics, including how 
businesses are adapting to person¬ 
al computers, how manufacturers 
are changing factory work flow, 
and how top executives are learn¬ 
ing to use computerized decision¬ 
making systems. The IRS, for ex¬ 
ample, will be the guinea pig for a 
study on the use of microcom¬ 
puters. 

Magnetic resonance 
analyzes heart tissue 

Magnetic resonance (MR) was re¬ 
cently used for the first time to 
produce a chemical “portrait” of 
living tissue. The result could be 
an entirely new, noninvasive 
means of assessing abnormal 



GE’s Bottomley examines 
magnetic resonance spec¬ 
tra showing phosphorus 
levels in a normal heart. 
On screen is an MR im¬ 
age of the same subject’s 
heart and other organs. 


physical conditions. 

Using a form of MR called 
depth-resolved surface coil spec¬ 
troscopy, Paul A. Bottomley, a 
physicist at General Electric’s 
R&D Center in Schenectady, N.Y., 
analyzed several phosphorus com¬ 
pounds in a healthy heart. As in 
the closely related technology 
called MR imaging, which provides 
detailed pictures of internal or¬ 
gans, the compounds are excited 
from outside the body with mag¬ 
netic and radio waves; as the at¬ 
oms return to their normal energy 
state, they emit electromagnetic 
signals. But instead of converting 
these signals into pictures, the 
spectroscopic method produces 
characteristic curves, or spectra. 
Many researchers are convinced 
that the technique can one day be 
used in medical diagnosis, since 
the spectra of abnormal tissue are 
substantially different from those 
of healthy tissue. After a heart 
attack, for instance, levels of the 
chemical phosphocreatinine fall, 
while those of inorganic phospho¬ 
rus rise. 

Bottomley obtained his results 
with a five-ton superconducting 
magnet, produced by GE, that 
generates a field of 1.5 tesla 
(about 30,000 times as strong as 
that of the earth). 


Touch-screen graphics 
hits the road 

A touch-operated instrument 
screen is now appearing for the 
first time in a U.S. production 
automobile. Driven by an 8-kilo- 
byte microprocessor, the Graphic 
Control Center in the 1986 Buick 
Riviera handles more than 100 
control functions. Touching the 
screen brings up menus for cli¬ 
mate control, trip calculations, en¬ 
gine diagnostics, radio and tape- 
deck operation, and instrument 
displays. 

Each category has several 
“pages” of controls or readouts. 
For example, the trip monitor 
function has a page that esti¬ 
mates arrival time; the driver en¬ 
ters the distance to destination, 
and the system makes calcula¬ 
tions on the basis of average 
speed over the last 5-10 miles. 
Another page shows fuel con¬ 
sumption and gas mileage since 
the ignition was switched on. 

The driver needn’t worry about 
remembering to switch the sys¬ 
tem on and off. It starts to warm 
up when the driver’s door handle 
is touched, and it brings up the 
display as soon as the door is 
closed. Power shuts off again 
shortly after the ignition is 
switched off. 
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Engineered hormones 
make salmon grow faster 

Fish farmers may soon be netting 
the benefits of a new biotechnolo¬ 
gy application. In a recent study 
by Canada’s Department of Fish¬ 
eries and Oceans (West Vancou¬ 
ver, B.C.), juvenile salmon injected 
with genetically engineered 
growth hormones grew up to 50% 
faster than normal. Researchers 
gave the fish weekly injections of 
chicken and bovine growth hor¬ 
mone, manufactured in bacteria 
by Amgen (Thousand Oaks, Cal.). 
After six weeks, the fish receiv¬ 
ing the highest hormone doses 
weighed 50% more than untreated 
controls and were 20% longer. A 
dose one fifth as high increased 
weight about 20% and length 10%. 



Salmon injected with growth hor¬ 
mones stand a better chance of return¬ 
ing to the spawning grounds. 


Because the hormone treatment 
increases the salmon’s ability to 
convert feed into tissue by a 
third, it could substantially reduce 
the costs of salmon aquaculture. 
At present, hatchery-grown salm¬ 
on—which are released into the 
ocean while still small—take 
about three years to reach maturi¬ 
ty, and only about 3% return to 
the hatchery for spawning and 
harvest. Researchers believe that 


if the fish were larger when re¬ 
leased, their chances for survival 
and return would be much 
greater. 

The use of genetically engi¬ 
neered growth hormones is appli¬ 
cable to other fish that are raised 
commercially, such as catfish and 
trout. Amgen estimates that the 
potential market for aquaculture- 
related growth hormones is now 
$10-50 million. 

Linking the factory 
and the office 

A critical step toward true com¬ 
puter-integrated manufacturing 
(CIM) is being taken this month 
with the demonstration of the 
first working link between fac¬ 
tory- and office-automation net¬ 
works. At Autofact ’85, a manu¬ 
facturing automation trade show 
in Detroit’s Cobo Hall, General 
Motors and Boeing are joining 
forces in a quarter-acre exhibit 
that will have a working network 
linking equipment from 25 differ¬ 
ent vendors. 

One side of the exhibit will re¬ 
semble a small factory, with a va¬ 
riety of robotic and numerically 
controlled devices linked to com¬ 
puters and terminals via GM’s 
Manufacturing Automation Proto¬ 
col (MAP). The other side of the 
exhibit will contain an engineering 
design office with workstations 
networked by Boeing’s Technical 
Office Protocol (TOP). The two 
networks will be linked with a 
broadband 10-megabit-per-second 
coaxial cable using the inter¬ 
networking facilities of MAP. 

MAP was developed by GM as 
an internal specification for its 
manufacturing divisions. Accord¬ 
ing to GM, some 300 other firms 
are experimenting with the proto¬ 
col, and more than 30 vendors of 
automation equipment are study¬ 
ing ways of making their prod¬ 
ucts compatible with it. 


The first plant to link all of its 
machinery with MAP will be GM’s 
Saginaw Steering Gear Division 
factory in Saginaw, Mich., with a 
network of about 40 manufactur¬ 
ing cells due to start operation 
later this year. Full integration 
into a factory control system and 
the plant’s CAD/CAM system is 
planned for 1987. 

Compact synchrotron 
will allow denser chips 

The Japanese plan to develop a 
compact synchrotron particle ac¬ 
celerator that will produce x-rays 
for making high-density integrat¬ 
ed circuits. Nippon Telegraph & 
Telephone (NTT) is working with a 
team of semiconductor makers, in¬ 
cluding Hitachi and Toshiba, on 
research that could lead to a prac¬ 
tical model in 4-5 years. 

Synchrotron radiation—power¬ 
ful emissions produced when elec¬ 
trons or protons are accelerated 
along a curved path by a magnet¬ 
ic field—can be tuned to any fre¬ 
quency from infrared to high-en¬ 
ergy x-ray. In the x-ray region, 
synchrotron beams could be used 
to expose photoresists for very- 
large-scale integrated circuits 
with line widths of 0.5 micron or 
less. (Today’s advanced circuits, 
such as 256K RAM chips, have 
line widths of about 2 microns). 
Currently, such radiation must be 
tapped from huge accelerators 
used for physics experiments. The 
planned compact source would be 
about 10 meters in diameter. 

Costs for developing the synchro¬ 
tron and installing it at NTT’s At- 
sugi laboratories are estimated at 
$20-40 million. 

The project is also drawing on 
the expertise of Japanese compa¬ 
nies that make pumps and other 
components for accelerators. 
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Teamed with 

TECHNOLOGY 



The most 
Respected 
Names in 
Valves & Fittings 


from the development 
of antibiotics... through 
the late 1940’s and 
early 1950’s... 


Today they handle reagents, 
gels, nutrients and other fluids in 
research, pilot plant and production 
operations. 

They assure cleanliness and 
reliability in titration, separation, 
purification, fermentation, extraction, 
filtration and associated systems. 

They are the valves and fittings 
which are teamed with biotechnology, 
and all other advanced technologies 
which demand this standard of per¬ 
formance in the fluid systems of today 
and beyond. 


...to the biotechnology 
of today. 

Leak-tight containment of fluids has been a constant 
requirement throughout the development of the complex 
instrumentation, apparatus and systems which are the 
tools of modern biotechnology. 

The valves and fittings represented here have met each 
new challenge to fulfill that requirement. 
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Engineering research and 
international competitiveness 

by Roland W. Schmitt 

Senior Vice-President, Corporate R&D 

General Electric 


F undamental scientific knowledge 
is one of America’s most effective 
forms of foreign aid. Unfortunately, 
it’s foreign aid for our strongest rivals. 
The Japanese, for example, appreciate 
our research efforts so much that their 
industries spend two and a half times 
as much money funding university and 
nonprofit research laboratories out¬ 
side their own nation—mainly in the 
U.S.—as they spend on such labora¬ 
tories at home. And Japan pays us 
nearly ten times as much on patent 
licenses and other forms of technology 
imports as we pay them. That favor¬ 
able balance of trade in intellectual 
property more than doubled in the 
1970s, the decade when all other bal- 
ance-of-payments figures with Japan 
were moving in the opposite direction. 

These numbers challenge the as¬ 
sumption that doing more of our own 
research will improve our internation¬ 
al competitiveness. Japan’s experience 
shows that it is possible to succeed 
technologically while relying on others 
for fundamental knowledge and new 
ideas. But instead of rushing off to 
blindly imitate Japanese methods, we 
might formulate better ways of direct¬ 
ing and using our own research. 

Perhaps we’re doing the right kinds 
of basic research, but making it too 
easy for our international rivals to get 
their hands on the results. The appar¬ 
ent cure would be to put controls on the 
movement of our basic research results 
across international boundaries. But 
such a policy would be shortsighted. 
Any conceivable method of slowing 
down the flow of fundamental ideas 
between us and our competitors would 
severely damage our own creativity. 

A second possibility is that our gov¬ 
ernment might be overinvesting in 
basic research and underinvesting in 
applied research. The cure would then 
be to adjust the focus of our national 


research effort. This would also be 
shortsighted. Government must not 
turn from a job it does well (supporting 
basic research) to one it does poorly 
(trying to anticipate markets in areas 
where it is neither a consumer nor a 
producer). 

I believe that a third conclusion is 
most appropriate. We must build upon, 
rather than abandon, one of our great¬ 
est strengths: our fundamental re¬ 
search capability. But we must also 
make sure that we put our scientific 
knowledge to use more quickly than 
others do. We’ve got to increase our 
efforts in engineering research—the 
link between fundamental scientific 
research and application. 

The middle ground between science 
and engineering, where the leading 
edge of research meets the cutting 
edge of application, is becoming more 
critical than ever before. In fields 
such as computer-integrated manu¬ 
facturing, communications systems, 
very-large-scale integrated circuits, 
advanced engineering materials, arti¬ 
ficial intelligence, supercomputers, 
and biotechnology—where interna¬ 
tional competition is beginning—the 
strengths of engineering researchers 
will especially be needed. 

But although we need stronger and 
wider bridges between the people do¬ 
ing engineering in industry and the 
people teaching engineering and doing 
research in universities, we have not 
paid enough attention to designing and 
building those bridges. Engineering re¬ 
searchers have traditionally come to 
their trade with little encouragement 
from the government, and few emerge 
directly from the graduate schools. 

In some ways, engineering research¬ 
ers resemble the Shakers—the reli¬ 
gious sect renowned for its fine furni¬ 
ture and practical inventions—who 
thought procreation a sin. Engineering 


researchers similarly fail to regener¬ 
ate themselves, although more as a 
matter of circumstance than of moral¬ 
ity. Young engineers are typically 
trained in conventional engineering 
programs, and even those headed for 
careers in engineering research are 
rarely exposed in school to the kinds of 
working conditions or professional re¬ 
lations they will later encounter. In 
contrast, scientists are usually trained 
in laboratories very much like those in 
which they will later work. 

So there is not only a gap between 
the generation of knowledge and the 
application of knowledge but also a gap 
between the apprenticeships of poten¬ 
tial engineering researchers and the 
roles they will eventually fill. 

In the past, we have relied on chance 
to produce engineering researchers, 
and have made no concerted effort to 
create institutions that focus on engi¬ 
neering research. We are now design¬ 
ing such institutions at our univer¬ 
sities, of which the Engineering Re¬ 
search Centers are noteworthy exam¬ 
ples. These centers, to be established 
initially at six universities, will focus 
on areas of technology—such as robot¬ 
ics, microelectronics, telecommunica¬ 
tions, composite materials, artificial 
intelligence, biotechnology, and com¬ 
puter-integrated manufacturing— 
that are crucial to the future of U.S. 
industry. They will be supported by the 
National Science Foundation, which 
will provide $94.5 million in funding 
over the next five years. 

We often hear that these centers will 
be distinguished by three principal fea¬ 
tures: industrial support, interdisci¬ 
plinary scope, and research aimed at 
utility. These descriptions are correct, 
as far as they go, but they miss the 
essence. "Industry support”—the 
bridge established between universi¬ 
ties and industry—should carry much 
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YOUR SHARE 
OF HIGH TECH 
SUCCESS 

awaits in High Technology’s Classi¬ 
fied Section. Here you’ll reach both 
technical and management types 
whose innovation and action put 
them at the top of today's hottest in¬ 
dustry. And whose budgets and buy¬ 
ing patterns can put.them at the top 
of your sales list. 

High Technology's Classifieds of¬ 
fer a variety of categories to effec¬ 
tively position your ad. At cost effi¬ 
cient rates that prompt frequent 
insertion. 

If you’re ready to claim your share 
of the high technology bonanza, - 
claim a spot in th e High Technology 
Classified Section. For further 
information, contact Sally Ahern, 

High Technology, Suite 1228, 342 
Madison Ave., New York, NY 10173 
(212) 687-6715. 

i: Technology 


And then 
there were 
none. 



The list of already extinct animals 
grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon ... 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 

Join an organization that’s doing 
something about preserving our 
endangered species. Get involved. Write 
National Wildlife Federation, 
apartment 105, 1412 16th 
street, NW. Washington, 

)C 20036. 

It’s not too late. 


more than dollars. As one university 
president put it: "Don’t just send us 
your money, send us your critical prob¬ 
lems and people who understand 
them.” And sending problems does not 
mean sending applied research prob¬ 
lems. The idea is not to create job shops 
for industry but to do fundamental 
research in the areas of engineering 
practice being taken on by industry. 
The centers should not be building 
factory robots, for example, but gener¬ 
ating new understanding of the funda¬ 
mentals of robotic vision, touch, and 
control; not programming expert sys¬ 
tems for use in diagnostics or repair, 
but acquiring new understanding of 
knowledge representation and devel¬ 
oping the fundamentals of artificial 
intelligence; not building biotechnolo¬ 
gy production facilities, but devising 
new unit-operations concepts for bio¬ 
logical processes. 

The goal of industry-university in¬ 
teraction should be a two-way flow of 
information. From industry to univer¬ 
sities should flow understanding of the 
barrier problems that practice is run¬ 
ning into. From universities to in¬ 
dustry should flow the knowledge and 
talent needed to overcome the funda¬ 
mental problems. The main point is 
not to drive universities away from 
fundamental research but to orient 
them toward the areas of fundamental 
research that are most needed by 
industry. 

The second important feature of the 
Engineering Research Centers is their 
cross-disciplinary nature. But let us 
strenuously avoid creating just anoth¬ 
er interdisciplinary program, which 
more often than not simply means a 
collection of specialists in different dis¬ 
ciplines sharing a roof or a secretary. 
We need organizations whose shape is 
dictated by the problem to be solved or 
the type of result needed, not by the 
disciplines involved. 

I’m under no illusions about the dif¬ 
ficulty of realizing such a goal. The 
problem-solving culture of engineering 
practice is coming up against the disci¬ 
plinary culture of engineering science. 
There will be mutual suspicion and 
resistance to change, just as there al¬ 
ways is when cultures clash. But this 
interaction of cultures can actually 
strengthen the disciplinary base. Pro¬ 
grams that transcend disciplines can 
enhance the excellence of disciplinary 
research both by revitalizing estab¬ 
lished fields and by creating new ones. 


Finally, and most difficult of all, let’s 
not take too narrow a view of the 
connections between engineering re¬ 
search and innovation. We must em¬ 
bed engineering research in the total 
process of innovation—from identify¬ 
ing the market all the way through 
production, quality control, mainte¬ 
nance, and improvement of the first 
product into a commercial success. 

Moreover, these parts of the innova¬ 
tion process can’t be separated into 
watertight compartments. The separa¬ 
tion of marketing and engineering has 
killed many promising innovations in 
their early stages. Typically, the mar¬ 
keting people don’t know enough 
about the future possibilities of the 
technology to ask the right questions of 
the users, and the technologists don’t 
know enough about the users to make 
the right demands of the technology. 
For similar reasons, the separation of 
engineering and manufacturing can be 
just as fatal. 

B uilding this total process aware¬ 
ness into £he work of the new insti¬ 
tutions should reflect the spirit of the 
late George Low, president of Rensse¬ 
laer Polytechnic Institute and a pio¬ 
neer of the Engineering Research Cen¬ 
ter concept. To train engineers, he 
believed, it wasn’t enough just to put 
them to work in the classroom and the 
laboratory. They also had to experi¬ 
ence the frustration and the excite¬ 
ment of putting advanced technology 
to work. In a program at RPI involving 
composite materials, for example, the 
students conceived of a product con¬ 
cept—a glider made of new compos¬ 
ites—and immersed themselves in all 
the difficulties involved in getting a 
product out the door. As the final 
exam, they were required to test-fly 
the glider themselves! The glider flew, 
and so should the philosophy behind it. 
The Engineering Research Centers 
should get students used to the idea 
that the engineer does research in or¬ 
der to do, not merely to know. 

Let’s create a golden age for engi¬ 
neering research by designing such 
centers to forge links with industry 
that carry not only money but also the 
practical barrier problems that inspire 
research; to be not merely interdisci¬ 
plinary but problem-oriented in a way 
that transcends disciplines; and to im¬ 
bue students with an understanding of 
the place of research in the entire pro¬ 
cess of innovation. □ 
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The Boundary Dynamic 




The Boundary Dynamic 

The performance of a polymeric adhesive depends on the properties and 
composition of its surface. Now a scientist at the General Motors Research 
Laboratories has developed and validated a theory that describes the coupled 
effects of diffusion and chemical reaction on the changing surfaces not only 
of adhesives, but of chemically reacting surfactant systems in general 



surface concentrations. _ 

Figure 2: Evolution of an adhesive surface: 
Surface-active Solute 1 (red) reacts with host 
resin (pink tone) to form surface active Solute 
2 (brown). 


T HE USE OF adhesives in the 
production of an automobile 
promises to make both the product 
and the process more efficient. Both 
weight and operations can be re¬ 
duced. In practice, however, steel 
and other metallic surfaces are often 
contaminated by process lubricants. 
A durable bond depends on the abil¬ 
ity of an adhesive to displace con¬ 
taminants and to wet the substrate. 

Assuring intimate contact 
between adhesive and substrate 
requires detailed knowledge of adhe¬ 
sive surface tension, since it is this 
property that controls displacement 
of contaminants and wetting. Up 
to now the surface tension of an 
adhesive has typically been as¬ 
sumed constant. In reality, though, 
surface-active components in the 
adhesive collect preferentially at 
the interface and also react, so 
that the surface composition varies 
with time, giving rise to dynamic 
surface tension. Variations can be 
large enough to significantly affect 


adhesive performance. 

The understanding of time- 
dependent surface tension has been 
advanced by the work of Dr. Robert 
Foister, a scientist at the General 
Motors Research Laboratories. 
Investigation of dynamic surface 
properties of thermosetting adhe¬ 
sives led him to develop a general 
theory of adsorption kinetics in 
binary, chemically reacting surfac¬ 
tant systems. The.significance of 
this theory is that it includes the 
coupled effects of surfactant diffu¬ 
sion and chemical reaction, mak¬ 
ing it possible for the first time to 
describe quantitatively the chang¬ 
ing surfaces of such systems. 

In a typical adhesive that poly¬ 
merizes, or “cures,” by chemical 
reaction (Figure 2), a surface-active 
curing agent (Solute 1) reacts with 
the host resin to form a second 
surface-active species (Solute 2) 
that is also reactive. Both solutes 
migrate to the surface, lowering 
the surface tension. Diffusion to 
the surface is driven by a potential 
energy gradient between the sur¬ 
face and the bulk, with the solute 
molecules experiencing a lower 
energy at the surface. 

Dr. Foister derived appropri¬ 
ate transport equations to describe 
diffusion and chemical reaction in 
the bulk, in a subsurface region, and 
at the surface itself. The transport 
equations can be solved analytically 
if the chemical rate equations are 
assumed to be first order in the 
concentrations of reacting species, 
and if the subsurface and surface 
concentrations can be related to 
one another by a linear adsorption 
isotherm. For more complicated iso¬ 
therms, a set of coupled, non-linear 
integral equations is generated. 
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These must be solved numerically. 

Analytical solution for the spe¬ 
cial case of the linear isotherm 
indicated that the change with time 
in surface concentration (and con¬ 
sequently in surface tension) is 
composed of two terms: first the 
diffusive flux of Solute 1 into the 
subsurface from the bulk, and sec¬ 
ond the depletion of this solute 
due to chemical reaction. Hence, 
the surface concentration of Solute 
1 exhibits a maximum with time 
(Figure 2). This maximum in sur¬ 
face concentration corresponds to 
a minimum in surface tension. 

M odifying the transport 

equations to include binary 
adsorption isotherms allowed for 
consideration of competitive adsorp¬ 
tion of the two reacting and diffus¬ 
ing solutes. By solving these equa¬ 
tions numerically and conducting 
dimensional analysis, Dr. Foister 
identified various, dimensionless 
parameters as predictors of system 
behavior. The most important of 
these parameters was a dimension¬ 
less number (A), of the Damkohler 
type, involving terms representa¬ 
tive of reaction, diffusion, and 
adsorption. 

k(r m a? 

A -4 D 

Here k is the reaction rate 
constant of Solute 1, D its diffu- 
sivity, r m its “surface capacity” 
(the maximum number of molecules 
absorbed per unit surface area), 
and a its “surface affinity” (a mea¬ 
sure of its energy of adsorption). 
For an adhesive, lowering A by 
reducing k (the reactivity of the 
curing agent), for example, would 


prolong the time to maximum, and 
would increase the value of the 
surface concentration at the max¬ 
imum (see Figure 1, Theoretical). 
As a practical consequence, this 
would improve wetting by mini¬ 
mizing the surface tension. 

In experiments using a series 
of dialkylaminopropylamine curing 
agents (dimethyl-, diethyl-, and 
dibutyl-) in a host epoxy resin 
matrix, good agreement has been 
demonstrated between theoretical 
predictions for surface concentra¬ 
tion and the measured dynamic 
spreading pressure, which is the 
change in adhesive system surface 
tension due to the curing agent 
(Figure 1, Experimental). 

“I expect,” says Dr. Foister, 
“that the physical insights gained 
from this analysis can be applied 
to other reactive surfactant systems 
by using specifically tailored iso¬ 
therms and chemical reaction 
schemes. Predicting surface 
behavior can certainly help us 
design better adhesives for specific 
applications, but it is also pertinent 
to the performance of anti-oxidants 
and anti-ozonants in synthetic rub¬ 
ber, for example. And applied to 
interfaces in biological systems, a 
suitably modified theory may prove 
valuable in understanding the phe¬ 
nomenon of enzyme activity!’ 


General Motors 



THE 
MAN 
BEHIND 
THE 
WORK 

Dr. Foister is a Staff Research 
Scientist in the Polymers Depart¬ 
ment at the General Motors 
Research Laboratories. 

Dr. Foister received his under¬ 
graduate degree from Guilford 
College, and holds a Ph.D. in 
Physical Chemistry from the Uni¬ 
versity of North Carolina at Chapel 
Hill. His thesis dealt with the role 
of liquid inertia in the intrinsic 
viscosities of rod-like polymers. 

He did post-doctoral work in 
Canada as a Fellow at McGill Uni¬ 
versity in Montreal, and in the 
Applied Chemistry Division of the 
Pulp and Paper Research Institute 
of Canada, working on the micro¬ 
rheology of colloidal dispersions. 

Dr. Foister joined General 
Motors in 1980. He is the leader 
of the Structural Adhesives Group 
in the GMR Polymers Department. 
His current research interests center 
on surface chemistry and adhesion. 















BUSINESS STRATEGIES 



AFG Industries: 

SPECIALTY GLASS 
GIVES A CLEAR 
VIEW TO PROFITS 

A FG Industries, an aggressive 
young glass company based in 
Kingsport, Tenn., is proof that comput¬ 
er chips aren’t the only products to 
benefit from advances in using silicon. 
AFG’s willingness to develop new tech¬ 
nology helped it grab the profitable 
specialty-glass market niche, with 
products such as energy-absorbing col¬ 
ored glass, mirror glass, tempered 
glass, and appliance glass, says Doro¬ 
thy M. Fels, director of research for 
the investment firm Parker/Hunter 
(Pittsburgh). 

"The competition thought nobody 
would move into the market so quick¬ 
ly,” says Fels. By developing a coated, 
high-efficiency insulated glass, AFG 
has taken advantage of a thriving mar¬ 
ket in home and office remodeling. 
And by producing glass that can trans¬ 
mit an extremely high percentage of 
sunlight to solar collectors and photo¬ 
voltaic cells, it has carved a leading 
position in these growth fields as well. 
The company has also enlisted some 
high-powered help; it currently has 
joint projects with Atlantic Richfield 
Co. to develop photovoltaic cells and 
McDonnell Douglas to increase the ef¬ 
ficiency of solar collectors. 

Since 1978, when it acquired its cur¬ 
rent identity with the merger of two 
previously floundering glass compa¬ 
nies, AFG has posted 55% compound 
earnings growth on sales that have 
increased an average of 23% annually. 
The company is now the nation’s fifth 
largest flat glass manufacturer, in an 
industry dominated by PPG (formerly 
Pittsburgh Plate Glass) and Libby-Ow- 
ens-Ford. And with fiscal 1984 sales of 
$281 million, the company is now num¬ 
ber one in specialty glass. 

Although the company’s heavy R&D 
spending will cut into profits this year, 
says Claire Armentrout, an analyst 
for J. C. Bradford & Co. (Nashville, 
Tenn.), she believes the competitive 
edge it gains will pay off in the long 
run. For example, she rates AFG’s 
"low-E glass” (which is coated with a 


substance that admits the sun’s rays 
and simultaneously minimizes heat 
loss) "superior to any other compa¬ 
ny’s.” While a similar product from 
PPG lets 72% of sunlight through, 
AFG’s glass lets 84% of sunlight enter, 
and it is priced lower, says Armen¬ 
trout. 

Analysts credit much of AFG’s suc¬ 
cess to the farsightedness of its chair¬ 
man, R. D. Hubbard, a former school 
teacher and auto windshield salesman. 
In 1976, he took the helm of Fourco 
Glass (Clarksburg, W.V.)—which later 
became AFG—a company that was $32 
million in debt and losing $1 million 
more a month. Hubbard shut down 
plants that made glass with an ob¬ 
solete and expensive sheet method, 
slashed the payroll, and brought in 
modern glass-making expertise. In six 
months, the company broke even and 
10 months later earned a profit of $6.8 
million. Hubbard and his partners 
then bought a majority interest in 
ASG Industries, the U.S. operation of 
France’s Compagnie de Saint-Gobain, 
and merged the two companies in 


1978. Since then, AFG has ac¬ 
quired several small glass dis¬ 
tributors and makers of special¬ 
ty products such as mirrors and 
aquariums. 

In addition to pursuing spe¬ 
cialty markets, the company’s 
newest strategy is to sell entire 
glass-making plants based on its 
own version of the conventional 
"float” process called the "mini- 
float.” In contrast to the drawn 
process (in which glass is pulled 
from a vat like taffy and flat¬ 
tened by rollers) or the sheet pro¬ 
cess (in which it is poured on 
a flat surface, cooled, and ground 
smooth), the float process (in 
which a ribbon of melted glass is 
injected onto a bed of molten tin) 
is more efficient and results in 
fewer flaws. But conventional 
500-ton-per-day plants are pro¬ 
hibitively expensive to build. 
AFG proposes to build plants that 
are smaller (250 tons per day) as 
well as able to run at higher 
temperatures, allowing manu¬ 
facturers to reduce lead content 
and produce clearer glass. 

"We developed the mini-float 
for people around the world who need 
a small glass plant,” says Ron Tiller, 
AFG’s vice-president of planning and 
corporate development. Even in the 
U.S., it is doubtful that another large- 
scale float plant will be built, he ar¬ 
gues, because "glass will be produced 
in the area where it is used.” AFG is 
building its own mini-float plant in 
California to serve the region west of 
the Rockies, but hasn’t yet sold the 
technology to an outside customer, de¬ 
spite negotiations with 31 countries. 
But the company remains optimistic. 
"If the mini-float system takes off,” 
says analyst Fels, "it could open up a 
whole new market.” 

—Robert Snowdon Jones 

Hypres: 

PLAYING IT COOL 
WITH CHIPS 

oday’s microchips may be fast, but 
applications like supercomputing 
and signal processing are crying for 
speeds that are even faster. Chips 
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THE FIRST WORD 
FROM THE MOON? 


“HOUSTON’.’ 

NOW THE FIRST NAME 
IN SPACE ENTERPRISE. 

"Houston, Tranquillity Base here. The Eagle 
has landed." Houston: the world's link 
to man in space. And now, your link to the 
vast commercial potential of space. 

As part of a national policy, the staff, 
experience and $800 million worth 
of facilities at NASA's Johnson Space 
Center in Houston can be accessible to 
your company. 

. You can join major corporations like 
3M Company, Johnson & Johnson, 
GM, plus many smaller 
. companies, in research 
and development which 
■ would be impossible 
w '^' n Earth's gravity. 

> "C. No other city can offer you 

• V'' W% better resources and support. 

The NASA/Clear La fee area 
of Houston has over 15,000 
^ • . engineers, plus comprehensive 
5^ training and research facilities. 

* More than 40 major firms in 

this area are already involved in 
space business. And Greater Houston offers 
you a young, well educated work force 
of over 80,000 specialists in space 
related occupations. 

’ For more information, call 
the Houston Economic 
Development Council at 
713-651-7205, or mail 
the coupon below. 




based on conventional solid-state tech¬ 
nology are already approaching inher¬ 
ent speed limits imposed by such barri¬ 
ers as the time it takes a transistor to 
switch between the "off” state and the 
"on” state. Yet two-year-old Hypres 
(Elmsford, N.Y.) is developing a super¬ 
conducting switch, based on the Jo- 
sephson junction, which it believes can 
increase switching speeds by a factor of 
100. 

The devices consist of an extremely 
thin layer of insulation separating two 
strips of superconducting metal that, 
when chilled to temperatures near ab¬ 
solute zero (0° Kelvin, or — 273° C), of¬ 
fer no resistance to an electrical cur¬ 
rent. By varying the amount of 
current, one can make the junction act 
as a switch; at certain levels, current 
flows through the insulation, while at 
other levels it does not. 

IBM, which pioneered much of the 
work with Josephson junctions, has 
produced devices that can switch in 1.5 
picoseconds (trillionths of a second)— 
far faster than the 11-picosecond 
switching time researchers have man¬ 
aged to squeeze out of today’s state-of- 
the-art semiconductor devices, gallium 
arsenide transistors. Hypres predicts 
that technical advances will make the 
switching time for a Josephson junc¬ 
tion fall to a mere 0.1 picosecond with¬ 
in four years. As an extra bonus, super¬ 
conducting junctions don’t heat up, 
because they offer no resistance to cur¬ 
rent. Therefore they can be packed as 
densely as manufacturing processes al¬ 
low, making operation even faster. 

Given the advantages of the Joseph¬ 
son junction, why has it taken 20 years 
since its discovery for the first commer¬ 
cial components to roll off the as¬ 
sembly line? Because superconducting 
devices also pose tremendous difficul¬ 
ties—so severe that IBM, once the 
world leader in Josephson junction re¬ 
search, dropped its $20-million-a-year 
program in 1983, claiming that break¬ 
throughs in computer chip technology 
were more likely to come from other 
areas. 

That’s where Hypres came in. IBM 
researcher Sadeg Faris obtained ven¬ 
ture capital backing, licensed IBM’s 
patents pertaining to Josephson junc¬ 
tions, and founded the new company in 
May 1983. Hypres thinks it has solved 
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A technician monitors thin-film deposi¬ 
tion equipment that Hypres uses to fab¬ 
ricate superconducting chips. 


one of the biggest problems that 
plagued IBM—keeping the devices sta¬ 
ble throughout the demanding manu¬ 
facturing process—by using niobium 
instead of lead as the superconducting 
material. Niobium is better able to 
withstand repeated swings between 
cryogenic temperatures and room tem¬ 
perature. And while IBM was attempt¬ 
ing to integrate the thousands of de¬ 
vices per chip required for computer 
components, Hypres is content—at 
least for now—with 20 or so devices 
per chip. 

The company’s first products will be 
a line of digital test and measurement 
equipment that it claims will operate 
five times faster and far more sen¬ 
sitively than competitive semicon¬ 
ductor-based products. The Hypres 
equipment will cost more, says vice- 
president of sales and marketing Ravi 
Ghai, but should also give a better 
price/performance ratio. Cooling sys¬ 
tems (niobium nitride becomes super¬ 
conducting at 16.2° K) will make the 
first units quite bulky, but the compa¬ 
ny expects to have transportable ver¬ 
sions out within three years. Among 
target applications are gallium arse¬ 
nide chip production, optoelectronic 
component and equipment production, 


and communications equipment devel¬ 
opment. 

The Department of Defense is also 
showing serious interest in super¬ 
cooled components, which could boost 
the performance of communications 
receivers, analog processors, and high- 
resolution imaging equipment. The 
Navy has awarded Hypres a $500,000 
contract to develop a 1000-device Jo¬ 
sephson junction chip, and other de¬ 
fense contracts are under discussion, 
the company reports. Josephson junc¬ 
tion technology is particularly, attrac¬ 
tive to developers of satellite-based 
systems for the Strategic Defense Ini¬ 
tiative ("Star Wars”), because temper¬ 
atures at orbital heights drop to as 
low as 4° K, making refrigeration un¬ 
necessary. However, the DOD market 
for Hypres’s technology will remain 
smaller than the test and measure¬ 
ment market for some time, contends 
Henry Kressel, managing director of 
E. M. Warburg Pincus and Co. (New 
York), the venture capital firm that is 
the leading contributor to Hypres’s 
$7.5 million in backing. 

Although Hypres is the only U.S. 
company now working on Josephson 
junction chips, it has formidable com¬ 
petition from such Japanese compa¬ 
nies as Hitachi, Fujitsu, and Nippon 
Telegraph & Telephone. Japanese re¬ 
searchers have already produced 
working Josephson junction-based 
read-only memory chips that can store 
2K bits of information, integrating 
thousands of junctions instead of tens 
of devices as in Hypres’s current chips. 
Although such a feat puts Hypres dis¬ 
tinctly in second place, Ghai remains 
optimistic. "We’ll catch up through 
small-company agility,” he says. 

—David H. Freedman 

Biosonics: 

FOLLOWING FISH 
UPSTREAM WITH 
SONAR 

W atching salmon fight their way 
up wild, swollen rivers may 
seem like an odd task for high tech 
executives. But not for officials of Bio- 
Sonics (Seattle), a manufacturing and 
consulting company that specializes in 
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fisheries research. Founded in 1978 by 
University of Washington electrical 
engineers Bill Acker and Alan Wirtz, 
BioSonics employs 40 to 75 people— 
the numbers rise when the salmon are 
running—and expects to take in $4 
million this year performing studies 
and selling such equipment as a sonar 
system for monitoring fish in turbu¬ 
lent rivers. 

BioSonics has developed sonar sys¬ 
tems that work in fresh water environ¬ 
ments such as fast-flowing rivers, 
where reverberations from the foam¬ 
ing surfaces and the shallow, rocky 
bottoms stumped researchers in the 
past. By developing higher-frequency 
transducers for better resolution and 
devising sampling techniques that 
make accurate measurements possible 
in constricted areas, the company has 
created a new class of hydroacoustic 
tools. Among them is a Doppler proces¬ 
sor for counting fish like salmon and 
steelhead trout as they migrate up riv¬ 
ers to spawn. The processor is based on 
the phenomenon that causes echoes 
from fish swimming upstream to have 
a different frequency from echoes 
bouncing off the stationary river bot¬ 
tom. Another device is a dual-beam 
sonar system for measuring the size of 
fish. Whereas a sonar beam—like a 
flashlight beam—is most intense at its 
center, making the strength of an echo 
vary as a fish passes through it, the 
dual-beam system compares the ech¬ 
oes from two overlapping beams to 
come up with accurate dimensions. 

These tools have arrived at just the 
right time, as government and private- 
sector scientists are implementing a 
spate of new efforts to save dwindling 
salmon runs and increase fish harvests 
(see "Engineered hormones make 
salmon grow faster,” p. 11). On the 
Columbia River, for instance, a string 
of nine dams collectively kill as many 
as 90% of the young fish from some 
salmon runs before they reach the sea. 
For scientists and dam operators try¬ 
ing to improve the survival rate, Bio¬ 
Sonics has filled "a real void,” says Don 
Weitkamp, a biologist with Paramet- 
rix (Bellevue, Wash.), a consulting firm 
in fisheries and environmental re¬ 
search. 

The new sonar techniques allow biol¬ 
ogists to "see” how salmon approach 
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BioSonics president Bill Acker poses with some of the company’s sonar-based fisher¬ 
ies research instruments. In front of him is a dual-beam transducer used to deter¬ 
mine fish size; behind is an array of receiving equipment. 


dams, enter currents flowing into tur¬ 
bines or spillways, and even swim 
through cavernous underwater galler¬ 
ies within the dams. The information 
can help the Army Corps of Engineers, 
the Bureau of Reclamation, and pri¬ 
vate dam-operating utilities build new 
passages for fish and regulate water 
flow to help salmon swim past the 
dams. Much of this work is part of a 
$750 million, 20-year program funded 
by electricity ratepayers in the region, 
who have indicated in polls that they 
are glad to pay an extra percent to 
restore the Columbia’s once huge pop¬ 
ulations of salmon and steelhead. 

By tackling this difficult market, 
BioSonics surprised competing sonar 
makers who thought the field was too 
small to pay back extensive R&D costs. 
Most sonar makers concentrate on mil¬ 
itary instrumentation or commercial 
fish-finders for oceangoing vessels, al¬ 
though a few companies, such as Nor¬ 
way’s Simrad, make equipment for 
large-scale oceanographic and fisher¬ 
ies studies. But the recent surge of 
environmental and conservation laws 
has greatly spurred demand for small- 
er-scale environmental studies. More¬ 
over, BioSonics’ Acker believes the 
company’s combined manufacturing 
and consulting activities give it a stra¬ 


tegic edge. The dual-beam sonar sys¬ 
tem, for example, grew out of projects 
for clients who wanted to estimate the 
biomass of fish stocks and determine 
the percentages of large and small fish. 

BioSonics is also pursuing business 
abroad, as governments worldwide 
turn to hydroacoustic surveys to help 
them find new fish stocks and avoid 
overfishing. With funding from inter¬ 
national aid organizations, BioSonics 
was hired three years ago to set up a 
fish-stock assessment program for Sen¬ 
egal and, shortly thereafter, to cali¬ 
brate equipment used by fisheries 
managers in Ecuador, Chile, and Peru. 
The U.S. National Marine Fisheries 
Service uses BioSonics equipment in 
the North Pacific to help estimate the 
yearly census of massive whiting and 
pollock stocks—data needed to set quo¬ 
tas for foreign and domestic fleets. 

However, fisheries studies have only 
recently begun utilizing high tech in¬ 
strumentation, and BioSonics hopes to 
keep stretching the technology’s lim¬ 
its. For instance, it plans to introduce a 
computerized optical-pattern-recogni¬ 
tion system to identify fish by patterns 
in their scales—a tool that might help 
resolve international disputes over 
who is catching whose fish on the high 
seas.— Brad Warren 
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Coordination unlocks 




If you’re like many manufacturers, you auto¬ 
mate work centers one at a time, as the need arises. 

Your goal is productivity. And, potentially, 
such “islands of automation” are the answer. 

But if you can’t control the work flow between 
them, they may never achieve their promise. 

For efficient and flexible production in small 
lot sizes, the work pieces, work orders, parts pro¬ 
grams and tooling must all arrive together. And 
that demands data which must be collected from 
every point in the enterprise and then made 
available in a useful form. 

To make that happen, you need Computer 
Integrated Manufacturing (CIM)—the use of the 
computer to coordinate activities from market 
forecasting and engineering through production 
and distribution. 

IBM offers special resources to meet the 
CIM challenge: Host computers that work easily 
with other computers. Communication architec- 





automation, 


tures that allow elements of 
the system to work together 
reliably. Software that helps a 
plantwide multicomputer system 
respond rapidly to changing plant 
conditions. 

And industrial IBM Personal 
Computers which can be connected to 
the host computer, providing decision 
support to managers anywhere in the plant. 

If you plan for CIM now, you can automate 
center by center. Later, when you’re ready, you 
can tie these centers together in an integrated 
system to unlock the full productivity of your 
investment in automation. 

To find out more, contact your IBM 
marketing representative. Or for free literature, 
call 1800 IBM-2468, Ext. 95. Or write IBM, 
Department KJ/95-DRM, 400 Parson’s Pond 
Drive, Franklin Lakes, New Jersey, 07417. 


Computer Integrated Manufacturing 




In 1987, the first of two Hughes-built satellites will 
be launched into geosynchronous orbit, supplying the 
islands of Japan with a high-quality, low-cost domes¬ 
tic satellite system. For the first time, 64 high-powered 
satellite transponders will be available for the 
Japanese video and telecommunications industry. 
Hughes Communications is providing technical 
and marketing know-how to help Japan build a 
commercial satellite communications industry 
virtually from scratch. 

To accomplish this, Hughes has entered 
into a landmark commercial agreement, 
a unique partnership called the Japan 
Communications Satellite Company. The 
partnership is a joint venture of Hughes 
Communications and two highly respected 
Japanese firms-C. Itoh and Mitsui- 
and it represents a breakthrough in 
trade relations as well as in communications. 

For the first time ever, the Japanese tele¬ 
communications business has been opened 
to outside participation in ownership, a 
sharp reversal in Japanese government 
policy. What’s more, Japan is actually 
importing American equipment, as 
well as utilizing American experience 
in developing new telecommunications 
markets which have not previously 
existed in Japan. 

Hughes Communications’ operations in 
Japan are proving successful because of 
our ability to provide both state-of-the-art 
technology and the imagination necessary 
to make that technology a reality. That kind 
of ability is why customers as diverse as the 
U.S. Navy, IBM, and MCI come to us for 
their satellite communications. 

Innovation, reliability, proven expertise. 

Hughes Communications. People 
with extraordinary requirements come 
to us for extraordinary solutions. 

WE MAKE IDEAS HAPPEN. 

HUGHES 

COMMUNICATIONS 


AN AMERICAN 

COMMUNICATIONS 

SATELLITE 

FOR JAPAN IS A 

BREAKTHROUGH. 

WE MADE IT 

HAPPEN. 









MICROS 

AT WORK 


Business 

Technical 

Manufacturing 

Professional 

Education 

Consumer 


T he microcomputer, originally lit¬ 
tle more than a sophisticated toy, 
is rapidly becoming a valuable 
tool for business, research, and educa¬ 
tion. Whether in the office, the factory, 
the laboratory, the school, or "the 
field,” the micro is providing an inex¬ 
pensive route to enhanced productivity. 
And despite the past year’s slowdown, 
it’s likely that we ain’t seen nothin’ yet. 

The articles that follow examine rea¬ 
sons for the micro’s increasing utility, 
as well as factors that still constrain it. 


A Business Outlook analyzes the state 
of the microcomputer industry—how it 
might rise from its current plateau to 
further realize its potential, still largely 
untapped. A Technology Overview de¬ 
scribes recent advances in hardware 
and software that increase the micro’s 
power, range, and accessibility. Finally, 
an Applications section presents a vir¬ 
tual "Whole Earth Catalogue” of case 
studies to show the wide spectrum of 
time- and money-saving uses that mi- 
already serving. 


Heprints available For full-color reprints of this special report, available for $3.50 each, send check or money or¬ 
der to High Technology, 38 Commercial Wharf, Boston, MA 02110, attn: John Titus. For individual sections or discounts 
on quantities of 100 or more, call John Titus, (800) 372-0018; Mass, residents: (617) 227-4700. 









MICROS 

AT WORK 


TOMORROW IS 
ANOTHER DAY 


Sobered by decelerating growth, 
the microcomputer industry 
hopes to court customers 
with new and better software 


After several years of phenomenal 
growth, the microcomputer industry 
is mired in its first slump. Former 
stars are turning in quarterly reports 
filled with red ink—Apple reported a 
$17 million loss in its quarter ending 
in June, and Commodore announced 
an expected $80 million loss for the 
same period—and even IBM has re¬ 
vised its earnings forecasts downward 
this year because PC sales have been 
slower than anticipated. Whereas the 
number of business micros shipped in 
1984 increased 55% over the previous 
year’s total, 1985’s increase will be a 
much flatter 15%, predicts Interna¬ 
tional Data Corp. (IDC) in Framing¬ 
ham, Mass. And home computer sales, 
which IDC estimates increased only 
6% in 1984 over the previous year’s 
total, will drop 25% in 1985. 

For manufacturers, this is a time of 
rethinking, retrenching, and—in 
some cases—just trying to stay afloat. 
For many customers, it’s a wait-and- 
see period for reassessing needs, eval¬ 
uating new technology, and finding 
out which vendors and computers will 
have staying power. And for a vast, 
untapped potential market, it’s sim¬ 
ply a question of waiting for vendors 
to adapt products to its needs. 

"We’re on a plateau, where people 
are digesting the hardware and soft¬ 
ware they’ve bought,” says Danielle 
Barr, vice-president of corporate sys¬ 
tems at the Boston-based Bank of New 
England. "We’ve educated 800 people 
in the last three years to use PCs, but 


by Sarah Glazer 

we’ve saturated that professional lev¬ 
el.” To convince more potential users 
at the bank to work with PCs, she 
believes, software will have to address 
a variety of functions as effectively as 
it deals with number crunching and 
word processing. For instance, to 
make PCs effective tools for managers 
(the next group Barr is targeting at the 
bank), it might well be necessary to 
obtain software designed specifically 
for managerial tasks. 

"Business microcomputers have 
penetrated less than 20% of their 
potential market,” contends Ben Ro¬ 
sen, chairman of Compaq Computer 
(Houston) and principal of venture 
capital firm Sevin & Rosen Manage¬ 
ment (New York), because the scope of 
today’s PC applications is still very 
limited. "To go from 20% to 100%,” he 
says, "we need new software.” 

Some observers believe that before 
a cross section of the public will be 
willing to use micros, very specialized 
software will have to be developed for 
almost every industry and occupation. 
Others maintain that, instead, the 
next generation of general-purpose 
programs will be so easy to use that 
anyone can customize them for indi¬ 
vidual jobs, thus making specialized 
programs unnecessary. In any case, 
most of today’s industry- and occupa¬ 
tion-specific programs for PCs are 
scaled-down versions of software de¬ 
veloped for big computers used in 
fields such as electrical engineering, 
law, and banking. Creating such pro¬ 


grams is quick and relatively inexpen¬ 
sive, but their potential market is al¬ 
ready teeming with computers. 

Ironically, smaller businesses, for 
which micros are the ideal (and often 
the only affordable) computer solu¬ 
tion, are left in the cold. Micros could 
be invaluable tools for most restau¬ 
rants, says Harvey Fitterman, owner 
of American Lunch, an Atlanta cafe¬ 
teria, but few proprietors can under¬ 
write the development of specialized 
software. Fitterman, who was lucky 
enough to have an aunt willing and 
able to program his Commodore 64, 
says the PC allows him to calculate 
such variables as profit margins for 
individual menu items and to monitor 
the effect of changes in the prices of 
ingredients. "Otherwise, I might not 
realize that I was selling a dish for $2 
that it cost me $3 to make,” he says. 

But while the majority of restaura¬ 
teurs and other small-business owners 
may have to wait for micros to reach 
their line of work, potential users in 
other fields are voluntarily deferring 
purchases, dazzled by the rapid pace 
of technological change. In computer- 
aided engineering, for example, lead¬ 
ing vendors of powerful workstations 
have started to sell scaled-down ver¬ 
sions of their software for PCs (usually 
on the new high-powered models like 
the IBM PC/AT). In some cases, PC- 
based systems are almost as versatile 
as their high-end siblings, especially 
when add-on circuit boards give the 
micros a boost in horsepower. "A PC- 
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‘To go from 20% to 100% penetration of the PC’s potential market, ”says Compaq s Ben Rosen, “we need new software. ” 


based system for computer-aided de¬ 
sign may give 80% of the functionali¬ 
ty of an expensive system,” says 
William Hambrecht, president and 
CEO of the Hambrecht & Quist Group, 
an investment banking firm in San 
Francisco. "But people want to wait” 
before buying, he believes, both to 
evaluate this technology and to deter¬ 
mine which features they need. 

Changing technology in business 
micros is making commercial users 
defer purchases as well. "Some of our 
corporate accounts are waiting for lo¬ 
cal-area network developments,” says 
Bill Van Dusen, a national sales man¬ 


ager for Tandy (Fort Worth, Tex.), or 
are waiting to see if—and under what 
conditions—software vendors will of¬ 
fer site licenses (discounts) for volume 
users of application packages. 

The presence, or promise, of new 
micro technology from IBM can of 
course have a profound effect on the 
market. Users in all kinds of profes¬ 
sions are anxiously awaiting the de¬ 
but of the company’s second-genera¬ 
tion PC workhorse, the PC2, although 
its expected announcement date has 
slipped from April 1985 to August 
and, now, to some time in 1986. Ru¬ 
mors are that the machine (like the 


PC/AT) will be based on Intel’s power¬ 
ful 80286 microprocessor—which will 
make IBM’s original PC seem anemic 
in comparison. Since no one knows to 
what degree software for the first- and 
second-generation machines will be 
interchangeable, some users are opt¬ 
ing to wait rather than buy what may 
all too soon be outmoded technology. 

Finally, because all these develop¬ 
ments are taking place against the 
backdrop of an industrywide slow¬ 
down, the pressure to defer purchases 
is even stronger as vendors compete 
by dropping prices lower and lower. 

Stepped-up competition has already 
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contributed to a number of casualties, 
not only among the smaller contend¬ 
ers (Franklin Computer, Osborne, and 
Victor Technologies have declared 
bankruptcy) but also among the 
mighty (IBM discontinued the PC-jr., 
and DEC has pulled the Rainbow out of 
the retail market). By most predic¬ 
tions, the carnage is far from over. 
"The market and the channels of dis¬ 
tribution can’t support the number of 
companies competing,” says Compaq’s 
Rosen. "There are more companies 
trying to sell than there is shelf space.” 

But while such pressure may 
squeeze some companies out of the 
market, it can also help consolidate 
the strength of others; customers are 
becoming increasingly wary of buying 
one of tomorrow’s computer "or¬ 
phans.” Future Computing, a Dallas 
market research firm, estimates that 
IBM has increased its market share 
from 30% in 1983 to 40% in 1984, 
Compaq from 2.6% to 4.3%, and Ze¬ 


nith from 2.5% to 3.2%. And the sil¬ 
ver lining of this shakeout for the 
general public—apart from the lowest 
prices ever for computers, peripher¬ 
als, and components—may be the 
boost it has given to industrywide de 
facto standards; weeding out the field 
reduces the confusion. 

The PC makers that have remained 
viable are trying to differentiate 
themselves from their competitors, 
either by picking specific market 
niches or by devising innovative mar¬ 
keting strategies. For example, Com¬ 
paq owes much of its success this year 
to its focus on high-powered systems. 
The company began selling PC/AT 
clones months before IBM was able to 
make volume shipments of the PC/AT 
itself, an engineering and manufac¬ 
turing feat that helped Compaq grab 
the lion’s share of high-end system 
sales last spring. 

Zenith (Glenview, Ill.) owes much of 
its increased market share to sales of 



PCs customized to the U.S. govern¬ 
ment’s "Tempest” program, which 
outlines data security and ruggedness 
requirements for computer equip¬ 
ment. A year ago, Zenith was awarded 
a $100 million contract to supply such 
PCs to the Air Force, Navy, and Ma¬ 
rine Corps. The company has decided 
to continue "optimizing products for 
specific applications,” says Andrew 
Czernek, Zenith’s director of market¬ 
ing, and may develop PCs for other 
security-sensitive niches as well as 
pursuing more generalized market 
segments, such as universities. 

Tandy—which has lost market 
share since 1983 (according to Future 
Computing)—is trying to strengthen 
its position by focusing on its unusual 
service capability rather than on par¬ 
ticular product features. Having 
abandoned earlier attempts to base its 
product line around its own software 
standards, Tandy’s best-selling mod¬ 
els today are IBM look-alikes. Where 
the company stands out is in its na¬ 
tionwide chain of Radio Shack stores 
that offer "local service, repair, and 
training facilities to 95% of the popu¬ 
lated regions of the country,” claims 
sales manager Van Dusen. Because 
PC sales at its retail outlets have 
dropped significantly, he says, Tandy 
has targeted bigger companies, espe¬ 
cially those with far-flung branches, 
by beefing up its direct sales force. 

Other manufacturers—aside from 
IBM, which is in a class by itself—are 
also pursuing their own niches or 
playing up individual strong points. 
For instance, Epson America (Tor¬ 
rance, Cal.) makes a special low-priced 
model of its IBM-compatible PC that is 
geared to resellers, who will market 
the machines with their own indus¬ 
try-specific software. Data General 
(Westboro, Mass.) is targeting "travel¬ 
ing businesspeople,” such as sales 
forces and service engineers, with its 
briefcase-size portable PC. 

Not everyone is specializing; per¬ 
haps the most glaring exception is 
Apple (Cupertino, Cal.), which—de¬ 
spite its dominance of the home and 
educational markets—is vigorously 
pursuing general business customers 
with the Macintosh. But specializa¬ 
tion is the trend, says Compaq’s Ro¬ 
sen, and it may simply be a sign that 
the microcomputer industry has 
g passed through its infancy and is ma- 
| turing—that inevitable cycles are 
8 squeezing most manufacturers into a 
1 more focused approach. "Business mi- 
12 cros are becoming a $10 billion indus- 
| try now,” he says. "You can’t grow 
m forever at the same pace.” O ■ : 
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Technology overview 


Improving 

the TOOLS 

New developments in hardware 
and software are making 
the micro stronger, more 
versatile, and easier to use 


Human Interface 


The Macintosh 
look catches on 

Perhaps the biggest recent advance in 
the PC user interface is that computer 
maufacturers and software compa¬ 
nies have finally realized it exists. 
Instead of leaving the communication 
between user and computer to chance, 
I whim, and a keyboard, vendors have 

begun designing combinations of 
hardware and software that are easy 
to learn and simple to use. The pio¬ 
neer in this area was Xerox’s Palo 
Alto Research Center, but the popu- 
larizer was Apple Computer with its 
Lisa and Macintosh microcomputers. 

"Manufacturers of products for oth¬ 
er computers have been looking at the 
Mac with envy,” says Paul Cubbage, a 
senior industry analyst with Data- 
quest (San Jose). In fact, some compa¬ 
nies are doing more than just look. 
Recently introduced products that 
mimic the Macintosh’s screen presen¬ 
tation include Digital Research’s GEM 
software for IBM PCs and clones, 
Atari’s and Commodore’s new graph¬ 
ics-oriented microcomputers, AT&T’s 
multiuser Unix-based business com¬ 
puter, and Hewlett-Packard’s Unix- 
based portable engineering worksta¬ 
tion. Even IBM has incorporated the 
Macintosh concepts in its Topview in¬ 
terface program for the PC, PC/XT, 
and PC/AT. 


What has emerged as a standard is 
a user interface that features a mouse 
pointing device for cursor positioning, 
pull-down or pop-up screen menus 
from which to select programs and do 
jobs such as copying files, and multi¬ 
ple windows that simultaneously dis¬ 
play different programs. Building on 
this foundation, computer systems 
have added high-resolution graphics 
and pictographic representations 
called icons for important objects and 
commands. Ideally, the interface re¬ 
mains constant from application to 
application, presenting the user with 
a similar screen format whether the 
computer is running a spreadsheet or 
a game package. 

But although the Mac-like inter¬ 
faces are superficially similar, their 
internal workings are often radically 
different. This can present some diffi¬ 
cult technical problems for companies 
that try to implement more than one 
type. Moving a program from a Mac¬ 
intosh to a Hewlett-Packard Integral 
workstation, for instance, or from an 
IBM PC running GEM to a Commodore 
Amiga, is an enormous job. Indeed, 
writing or modifying software to run 
under even a single interface can be 
arduous. Initial sales of the Macintosh 
were hurt because it was almost a 
year before much software became 
available—a situation that software 
companies blame partly on the com¬ 


plexities of writing programs that ex¬ 
ploit the features of the interface. 

Some interfaces, including Top- 
view, Microsoft’s Windows, and Quar¬ 
terdeck Systems’ Desq, attempt to 
avoid this pitfall by running much 
existing software without change. But 
this can be a daunting task. Applica¬ 
tion software programmers often 
boost performance through nonstan¬ 
dard programming techniques, mak¬ 
ing it tough for the interface vendors 
to ensure that most of the popular 
preexisting programs will work in 
conjunction with their interface soft¬ 
ware. Even when the applications do 
run, they can rarely take full advan¬ 
tage of the interface’s features. 

Mac-like interfaces are growing in 
popularity, but are by no means uni¬ 
versally appreciated. Some users ob¬ 
ject to the amount of processing power 
needed to support them, while others 
dislike certain features, particularly 
the mouse pointing device used to 
move the screen cursor and to initiate 
certain processes. Users must take 
one hand off the keyboard to operate 
the mouse, and they need a square 
foot or so of open desk space to accom¬ 
modate it. 

Nevertheless, nothing else seems to 
offer the combination of low cost (typi¬ 
cally $100-$200), ruggedness, simplic¬ 
ity, and precision. Mice routinely 
work in increments of a hundredth of 
an inch (a unit called a "mickey” in 
the mouse business). A graphics tablet 
with an electronic pen can have a 
higher resolution, but only at a higher 
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cost. A touch screen, such as that of 
the Hewlett-Packard 150 has an array 
of LEDs and photodiodes set in the 
bevel around the screen; when a fin¬ 
ger breaks a horizontal and a vertical 
LED beam, its x-y coordinates can be 
determined. But although the HP150 
is sturdier, simpler, and arguably 
cheaper than a mouse (cost compari¬ 
sons are difficult, since the touch 
screen is built-in), it doesn’t have 
nearly the same resolution. 

Despite its advantages, the mouse is 
far from the last word in human/ 
computer communications. Many 
look forward to a day when personal 
computers will talk and respond to 
spoken commands, and there is much 
enthusiasm about the potential of ar- 
tifical intelligence (AI), which could 
let computers interpret ordinary 
sentences. 

Voice recognition and speech syn¬ 
thesis are just beginning to come into 
their own, following years of false 
starts. The technologies are now being 
used in applications where their cur¬ 
rent costs and limitations can be justi¬ 
fied, but they won’t be generally avail¬ 
able on personal computers for some 
time. A variety of technologies are 
employed to recognize spoken words, 
but all use some method of matching 
phonetic sounds with stored patterns 
of words in the system vocabulary. 
Although several companies offer 
such systems—notably Texas Instru¬ 
ments, Votan, and Kurzweil Applied 
Intelligence—most PC manufacturers 
believe these systems still require too 
much computing power to be widely 
useful. Also, most "speaker-depen¬ 
dent” systems can understand only a 
few words, and all must be "trained” 
to understand each speaker. Voice 
quality from speech synthesizers, 
while improving, remains generally 
poor. 

In the area of Al-based user inter¬ 
faces, several database programs now 
support query languages with at least 
some ability to accept questions typed 
in English. The most familiar of these 
is the Clout natural-language inter¬ 
face from Microrim (Bellevue, Wash.), 
which works in conjunction with the 
company’s R:base database manage¬ 
ment systems; other natural-lan¬ 
guage systems are also designed to 
query specific databases. General-pur¬ 
pose natural-language interfaces 
would require considerably more pro¬ 
cessing power and memory, and while 
some companies are reportedly work¬ 
ing on developing such products— 
they would be extensions to existing 
operating systems and user inter¬ 


faces—none has yet been announced. 

The purpose of all this interface 
activity, of course, is to make comput¬ 
ers easier to use and more accessible 
to nonspecialists. If this quest proves 
successful, interfaces could broaden 
the appeal of personal computers and 
help to revive the market. "I think 
we’ve sold all the computers we can 


expect to sell to people who are willing 
to put up with gibberish,” says John 
Peers, founder and director of Novix 
(Santa Clara, Cal.), a microprocessor 
manufacturer. The ultimate goal, he 
says, is to design an interface so that 
even an unskilled user can sit down at 
a computer, operate it with ease, and 
get good results. □ —Rick Cook 




Inching toward 
standardization 

Microcomputers have always had 
some form of graphics capability. But 
it has usually been limited to rough, 
block-type images whose diagonal 
lines have that "stair-step” look. Re¬ 
flecting this hardware limitation— 
which is imposed by memory and dis¬ 
play costs—major business software 
has typically been text-oriented, dis¬ 
playing and printing alphanumeric 
information as if the PCs were little 
more than electronic typewriters. But 
in the past year or two, the sorry state 
of microcomputer graphics has im¬ 
proved substantially. In fact, the IBM 
Personal Computer (in its common 
monochrome screen form) is probably 
the last important text-based mi¬ 
crocomputer. 

New microcomputers, by contrast, 
work permanently in graphics mode, 
even for text, and can display multiple 
typefaces and type styles (roman, ital¬ 
ic, boldface) directly on screen and 
print them on paper. The graphics 
orientation also gives the software de¬ 
veloper freedom to use icons and other 
devices to improve the user interface. 
The Macintosh from Apple (Cuperti¬ 
no, Cal.) became the first successful 
graphics-based microcomputer, and 
the recently announced ST from Atari 
(Sunnyvale, Cal.) and Amiga from 
Commodore (West Chester, Pa.) are 
now following in its footsteps. 

Full-time graphics has been slow to 
arrive in micros because it calls for 
considerably more sophisticated hard¬ 
ware and software than do the text- 
only systems. A text-based system can 
put a character on screen merely by 
sending a short code to the memory 
location where the character pat¬ 
tern—made up of discrete points, or 
pixels—is stored; the video driver sim¬ 
ply retrieves the fixed pixel pattern 
and displays it in a standard-size rect¬ 
angular area on the screen. With a 
graphics-based micro, the software 
must determine the typeface, size, and 


style, and then calculate each pixel in 
the desired character. Only with the 
advent of powerful new microproces¬ 
sors and inexpensive memory chips 
has the computing- and storage-inten¬ 
sive graphics approach become feasi¬ 
ble on small computers. 

Virtually all microcomputers use 
an industry-standard code (ASCII) to 
manipulate text information; graph¬ 
ics, on the other hand, is anything but 
standardized. Some computer models 
use consistent formats for describing 
images in all their application soft¬ 
ware, so that programs from different 
publishers can exchange pictures and 
other data. A graphics standard uses 
elemental shapes called graphics 
primitives to build up images by speci¬ 
fying lines or curves of a particular 
thickness, size, orientation, and posi¬ 
tion. Using the primitives, each dis¬ 
play device—from CRT to typeset¬ 
ter—can render the image at its own 
best resolution. For instance, an ordi¬ 
nary, low-resolution CRT cannot show 
a circle clearly, but a laser printer 
with resolution of 300 dots per inch 
can take the same graphics primitive 
and draw a smooth image. 

The Macintosh, Atari ST, and 
Amiga each incorporate a consistent 
graphics format for their own soft¬ 
ware, but the three formats are in¬ 
compatible. The ubiquitous IBM PC 
doesn’t provide a graphics format at 
all—an omission that has severely in¬ 
hibited graphics software develop¬ 
ment for that machine. In the absence 
of a standard for the IBM PC, Lotus’s 
1-2-3 program has managed to spawn 
many products that use its graphics 
format, but this format is limited to 
rudimentary business charts. At this 
point, quality graphics for the IBM PC 
and PC/XT is probably a lost cause; 
they lack sufficient computing horse¬ 
power and are already approaching 
the end of their life cycles. 

For the IBM PC/AT class of micros, 
however, the industry is slowly mov¬ 
ing toward a standard called the virtu¬ 
al device interface. VDI has been codi- 
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fied by the American National 
Standards Institute (ANSI) and is at 
the heart of the graphics standards 
incorporated in such new software 
products as GEM from Digital Re¬ 
search (Pacific Grove, Cal.), Windows 
from Microsoft (Bellevue, Wash.), and 
the graphics development tools from 
Graphic Software Systems (Wilson- 
ville, Ore.). Despite ANSI’s attempt at 
standardization, however, these prod¬ 
ucts use three variants of VDI that are 
not strictly compatible. (GEM and Win¬ 
dows use the graphics format not only 
[ to direct program output but also to 

construct a Macintosh-like user inter¬ 
face, giving IBM’s machines a screen 
presentation that incorporates icons 
and supports a mouse input device.) 

Aside from being prone to incom¬ 
patible variations, the VDI standard 
has other shortcomings. It fails to pro¬ 
vide for a major class of images: arbi¬ 
trary raster graphics. These line-by- 
line images—such as those produced 
by a television camera—cannot be de¬ 
scribed easily in elemental shapes. 
VDI also provides for graphics primi¬ 
tives only at a simple, elementary 
level. If a program draws a four-sided 
box, for example, VDI will define the 
object as four separate lines, having 
no way to specify that the four lines 
constitute a single entity that should 
be operated on as a unit by software. 
Finally, VDI does not have a sufficient¬ 
ly rich set of specifications for typog¬ 
raphy; among other things, this 
means it cannot describe a page lay¬ 
out to typographic standards. 

I Because of these limitations, no sin¬ 

gle graphics standard seems univer¬ 
sally suitable. Extensions and conver¬ 
sions into other standards will always 
be necessary for more sophisticated 
applications. To drive laser printers 
and typesetters, for example, a gener¬ 
al-purpose graphics format might be 
upgraded into a high-quality format 
called a page description standard. 
This standard could work in conjunc¬ 
tion with page makeup software to 
fine-tune text and graphics for high- 
resolution output devices. Two page 
description standards are currently 
competing for industry support. One, 
PostScript from Adobe (Palo Alto, 
Cal.), has been adopted by Apple for 
the Macintosh and by several inde¬ 
pendent software publishers for IBM 
microcomputers. The other, the Inter¬ 
press standard from Xerox (Palo 
Alto), has thus far received support 
mainly from the minicomputer indus¬ 
try, although Xerox wants to move it 
into the personal computer realm. 

Once the graphics format is com- 



Microcomputers such as the Commodore Amiga can produce graphics 
once feasible only on expensive, specialized displays. 


pletely standardized, computer mak¬ 
ers can speed up graphics computa¬ 
tions, particularly for the CRT, by 
incorporating a graphics processor—a 
specialized chip that takes the stan¬ 
dard graphics-primitive instructions 
and creates the CRT image much fast¬ 
er than the computer’s general-pur¬ 
pose microprocessor can. Such special- 
purpose chips also free the central 
processing unit for nongraphics tasks. 
Several companies have already built 
graphics processors; a simple chip de¬ 
signed by NEC, for example, is used in 
many video display drivers. MindSet 
(Sunnyvale, Cal.) used a custom unit 
in its near-clone of the IBM PC. The 
Amiga also has a custom graphics 
processor, but it works at an even 
lower level than VDI. Although the 
presence of a graphics chip does not 
guarantee success (MindSet recently 
filed for Chapter 11 bankruptcy pro¬ 


tection), it’s probable that most output 
devices, from CRT displays to printers, 
will eventually incorporate such a 
processor. 

In the meantime, PC users can add 
graphics capability to their machines 
by acquiring specially designed plug¬ 
in printed circuit boards. The poor 
quality of IBM’s original color display 
adapter board (640 X 200-pixel reso¬ 
lution) is glaringly obvious by compar¬ 
ison when the PC is enhanced by the 
720 X 348-pixel monochrome display 
adapter from Hercules (Berkeley, 
Cal.) or IBM’s color Enhanced Graph¬ 
ics Adapter (640 X 350 pixels). PCs are 
even beginning to function as work¬ 
stations for computer-aided design 
and computer-aided engineering ap¬ 
plications. But for such sophisticated 
uses, only expensive ($2000-$4000) 
adapters with at least 1024 x 1024 
resolution will do. □ —Cary Lu 


Database Management 


Making facts 
easier to find 

Microcomputer database manage¬ 
ment systems (DBMSs) are moving in 
several directions at once. At the high 
end, DBMSs for large computers are 
being scaled down to run on the new 
high-powered personal computers. In 
the middle range, conventional DBMS 
products like dBase from Ashton-Tate 
(Culver City, Cal.) and R:base from 


Microrim (Bellevue, Wash.) are be¬ 
coming more powerful, more flexible, 
and easier to use. Meanwhile, pro¬ 
grams that manipulate free-form text 
in the same way that traditional sys¬ 
tems handle formatted data have ap¬ 
peared at the low end of the market. 
And the Apple Macintosh, with its 
high-resolution graphics capability, 
has engendered a new class of DBMS 
products that can store and access 
pictures in the same way that conven- 
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Johnny Cai 


Last year, over a dozen 
national studies told the 
country what businesses 
have known for years. 

Recent high school and 
college graduates, said the 
reports, don't have the 
communications, analytical 
or technical skills needed to 
become productive workers. 

The problemis so severe 
that, when companies look 
for new locations, local 
education is a top priority. 

So when a state finds a 
solution, industry takes 
notice. That's just what has 
happened in North Carolina. 

Today half the Fortune 
500have locations here. 

These companies have 
found, among an array of 
educational pr ams, a 




community college system 
dedicated to the task of 
training workers. 

North Carolina is the 
tenth-largest state. Yet we 
have the third-largest 
community college system. 

Amazingly it enrolls one 
out of every seven adults, 
who study subjects in any of 
230 curriculum programs. 







ft Program 



They even take classes 
designed by companies that 
would like to hire them. 

These companies, with 
the help of our educators, 
actually create courses to 
suit their own needs. Many 
companies provide their own 
instmctor. We provide the 
teacher's salary and students. 

Training like this brings 
companies together with 
nearly 8,000employees each 
year. It's one of many ideas 
that make North Carolina a 
national leader, both in 
education and in industry. 

We'd like to tell you more 
about these ideas. Simply 
return our coupon, and we'll 
mail you more information, 
including facts about our 58 
community colleges. 

You'll see how we're 
closing the gap between the 
decline of education, and the 
rise of today's technology. 


North 

Carolina 

North Carolina Department of Commerce, 
Industrial Development Division, Suite 2206, 

430N. Salisbury St. Raleigh, NC 27611. Or call 919-733-4151 

Circle No. 27 on Reader Service Card. 
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tional DBMSs handle data. 

For easy access, most of the DBMSs 
for micros arrange data in a tabular 
matrix format, with rows of informa¬ 
tion representing individual records 
and columns representing specific rec¬ 
ord attributes, or fields. Thus a per¬ 
sonnel file would have records on each 
employee, with fields for such infor¬ 
mation as first and last name, social 
security number, and salary. When 
users request information, the DBMS 
sequentially scans the tabular records 
searching for keywords that identify 
the desired material. 

While they may arrange data in a 
common way, each DBMS product dif¬ 
fers in the type and level of features it 
provides. Many products are in their 
second or third generation and have 
incorporated changes based on user 
reactions to the earlier versions. Re¬ 
sponding to user demands can pose 
problems for the major manufactur¬ 
ers of database software, however, be¬ 
cause the two biggest groups of users 
want different things. "At one end of 
the spectrum we have people who are 
more or less professional program¬ 
mers,” says Wayne Erickson, Micro¬ 
rim’s CEO. "They are very sophisticat¬ 
ed and are looking for more function¬ 
ality and features. At the other end 
are people who have a job they need to 
do, but they never had to think about 
a database before.” As a result, he 
says, the definition of a DBMS keeps 
expanding. Scott Brown, technical PR 
manager for market leader Ashton¬ 
Tate, agrees. "We’ve pushed the ex¬ 
tremes out further,” he says. 

Many of the improvements are 
quantitative, not qualitative. Ashton¬ 
Tate’s dBase III, for instance, can si¬ 
multaneously work on data spread 
over 10 files, rather than just two, as 
was the case with dBase II. Most of the 
new programs also allow more records 
per file, more fields per record, and 
more characters per field than their 
predecessors. 

Nevertheless, a key goal of recent 
DBMS releases has been to improve 
ease of use. Programs like dBase II, 
with a complex built-in data manipu¬ 
lation language, are capable of fairly 
sophisticated operations, but are hard 
to learn. To make life easier for nov¬ 
ices without crippling the programs, 
many vendors now include features to 
automate difficult jobs such as setting 
up the database and designing report 
formats. The dBase III package has a 
module called dBase Assistant that 
lets the user operate the program by 
choosing menu options rather than by 
typing in commands. 


As sophisticated DBMS programs 
get easier to use, they are moving into 
what used to be the exclusive domain 
of user-friendly products such as 
PFS:File from Software Publishing 
(Mountain View, Cal.). Until recently, 
products at this end of the database 
market performed simple record man¬ 
agement and little more. Now, low- 
cost DBMS programs are appearing 
that exploit the growing power of 
microcomputers. 

One of the most interesting trends 
is in the area of graphics databases 
that manipulate images as well as 
words and combine the two types of 
data on display screens or printouts. 
Products such as Helix from Odesta 
(Northbrook, Ill.) and Filevision from 
Telos (Santa Monica, Cal.) are de¬ 
signed to work with high-resolution 
graphics and are now available on the 
Apple Macintosh. With Filevision, for 
instance, an inventory program could 
include a map of the warehouse. 
When certain parts were needed, the 
program could highlight the location 
of each item. One Filevision demon¬ 
stration program is a wine selector 
that highlights the location of wine 
bottles in response to requests such as 
"List all the wines ready to drink now 
that go with fish and cost less than $15 
a bottle.” 

Text-oriented databases are anoth¬ 
er kind of DBMS receiving consider¬ 
able attention. These programs com¬ 
bine features of word processors with 
DBMS features such as keyword 
search and indexing. One class of text 
databases—outline processors—orga¬ 
nize information in topics and subtop¬ 
ics in the manner of conventional out¬ 
lines. More sophisticated are free¬ 
form text databases, which may inte¬ 
grate word-processing software with 
DBMS software. In these programs, 
the database is a block of text that can 
be many pages long and contained in 
one or more text files. The software 
can search for and sort specific words 
or phrases in the same way a conven¬ 


tional DBMS manipulates tabular 
data fields and records. Text database 
systems now on the market include 
Factfinder from Forthought (Moun¬ 
tain View, Cal.) and the DayFlo free¬ 
form text database from DayFlo (Ir¬ 
vine, Cal.). 

As powerful microcomputers begin 
to perform applications once ad¬ 
dressed only by larger computers, 
some vendors are adapting DBMSs 
from these computers to run on the 
micros. Products like PC/Focus from 
Information Builders (New York) and 
ZIM from Zanthe Information (Otta¬ 
wa, Ont.) "are basically microcomput¬ 
er implementations of mainframe da¬ 
tabases,” says David Kalman, editor in 
chief of the dBased Advisor (San Die¬ 
go), a magazine covering microcom¬ 
puter DBMS developments. Unlike the 
older microcomputer database pro¬ 
grams, these scaled-down DBMS pack¬ 
ages support multiple users and can 
handle extremely large databases. 
They use formatting models and ma¬ 
nipulation methods not yet common in 
the microcomputer world, and they 
are judged in large part on how closely 
they copy their large-computer prede¬ 
cessors. Most of them also feature 
elaborate data import and export facil¬ 
ities so they can exchange information 
with databases on large computers. 

Ultimately, microcomputers will 
probably have enough power to knit 
all the DBMS trends together into a 
single program. This "superprogram” 
will be able to handle multimillion- 
record databases and import informa¬ 
tion from mainframes, have the soft¬ 
ware development features micro 
programmers want, be able to manip¬ 
ulate special data structures like free¬ 
form text and graphics, and have a 
user interface that lets even the least 
knowledgeable users get answers to 
complicated questions. But until such 
a product appears—perhaps in five or 
six years—users will have to choose 
the type of DBMS that best fits their 
capabilities and needs. □ —Rick Cook 


Storage Devices 


Bigger memories, 
smaller footprints 

Each year, the semiconductor indus¬ 
try finds new ways to pack more bits 
of data onto random-access memory 
(RAM) chips, which provide a comput¬ 
er’s internal, most rapidly accessible 
memory. Costs, as a result, have plum¬ 


meted: Five years ago, a 4K-bit RAM 
chip cost about $4; today, a 256K-bit 
chip costs even less. At the same time, 
the computer industry is boosting the 
capacity of peripheral data storage 
devices—flexible ("floppy”) disks, rig¬ 
id Winchester disks, tape systems, and 
optical laser disks—to a degree once 
thought impossible. 
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The additional data storage is nec¬ 
essary to meet the growing require¬ 
ments placed on personal computer 
systems. In 1981 the IBM PC came 
with 64K (65,536) bits of internal 
memory and floppy disk drives that 
stored 360K bytes (eight bits per byte) 
of data. But running the popular Lo¬ 
tus 1-2-3 spreadsheet program re¬ 
quires at least 190,000 bytes of in¬ 
ternal memory. Responding to the de¬ 
mands of such software, the newer 
IBM PC/AT has at least 256K of RAM, 
floppies that store 1.2 megabytes, and 
fast-access, 20-megabyte Winchesters. 

In the peripheral storage sector, 
market demands are forcing manu¬ 
facturers to increase the areal density 
of disks—the number of recording bits 
per square inch of surface area—and 
to reduce the size of the disks and 
their drives. Because "the key goal of 
computer companies is to shrink the 
computer’s 'foot¬ 
print’ on the desk,” 
says Ray Freeman, 
an industry consul¬ 
tant based in Santa 
Barbara, Cal., disks 
and drives are being 
cut to half their cur¬ 
rent size. 

The 5.25-inch disk 
has been a standard 
in the personal com¬ 
puter industry for 
years, but both Ap¬ 
ple Computer and 
Hewlett-Packard 
chose 3.5-inch floppy 
disks for their 
newest desktop com¬ 
puters, the Macin¬ 
tosh and the Touchscreen. Compaq, 
with its Deskpro model, this year be¬ 
came the first major PC vendor to use a 
3.5-inch Winchester hard-disk drive 
that stores 20-megabytes of data— 
twice the capacity of the most widely 
used 5.25-inch Winchesters. "There’s 
no doubt that in low-end computers 
3.5-inch drives will replace 5.25-inch 
drives,” says Jim Porter, a Mountain 
View, Cal., data storage expert and 
author of the Disk/Trend Report. But 
the conversion is happening slowly, 
because of the limited availability of 
application software offered on 3.5- 
inch disks. This shortage will probably 
persist until IBM adopts the smaller 
disk format, possibly for its long-await¬ 
ed PC2. "Until IBM is firmly locked 
into a new standard, vendors are tak¬ 
ing a chance by spending their money 
in that area,” says Albert S. Hoagland, 
director of the Institute for Informa¬ 
tion Storage Technology at the Uni¬ 


versity of Santa Clara in California. 

Meanwhile, advances in recording 
technology should ensure the long¬ 
term survival of all types of magnetic 
media. Several companies are work¬ 
ing on "vertical recording,” for exam¬ 
ple, in which the magnetic particles 
on a disk line up vertically through 
the disk material instead of horizon¬ 
tally on the disk’s surface, permitting 
more of them to be packed within a 
given area. Using this technique, com¬ 
panies such as Vertimas Systems 
(Minneapolis) have come close to dou¬ 
bling the number of recorded bits per 
square inch. 

The growing memory capacities of 
PCs do have a disadvantage: They’re 
aggravating the problem of data back¬ 
up. Data and programs stored on non¬ 
removable hard disks are routinely 
copied onto removable media so that 
they wouldn’t be lost if the hard disk 



Hewlett-Packard’s 3.5-inch micro-Win¬ 
chester drive stores 10 megabytes of data. 

failed. Floppy disks can serve this 
backup function, but it’s unwieldy to 
copy data from a 10- or 20-megabyte 
hard disk onto a slew of low-capacity 
floppies. One established solution to 
the backup dilemma it to use high- 
capacity "streaming” tape drives, 
which are designed to copy hard-disk 
data rapidly. Companies selling 
streaming tape drives include Cipher 
Data Products (San Diego), Archive 
(Costa Mesa, Cal.), and Western Peri¬ 
pherals (Tustin, Cal.). A more recent 
and even faster backup device is the 
Bernoulli Box, sold by Iomega (Roy, 
Utah). Each Bernoulli Box contains 
one or two removable 10-megabyte 
cartridges and operates at Winches¬ 
ter-like speeds. Aside from copying 
data faster than streaming tape, the 
random-access Bernoulli Box can ac¬ 


cess specific data faster than the tape 
backup, which must search serially 
along its length to find the desired 
information. 

Magnetic media are undergoing 
many technological advances, but 
they are no longer the only solution to 
peripheral storage. After years of lab¬ 
oratory development, laser-based op¬ 
tical disk drives have begun to appear 
on the market. Whereas standard 
magnetic media store data by magne¬ 
tizing tiny particles on the disk or tape 
surface, most optical sytems write 
data by burning microscopic pits into 
a platter with a laser, and read by 
bouncing laser light off the pits. 

The biggest selling point of optical 
storage is its unequaled capacity. Typ¬ 
ical of the products under develop¬ 
ment is a drive unveiled in May by Op- 
totech (Colorado Springs). Its Model 
5984 optical drive weighs just five 
pounds and supports 
removable 5.25-inch 
disks that hold 400 
megabytes each; the 
company claims that 
the whole package 
will cost about the 
same as a 40-mega¬ 
byte Winchester 
drive. Optical disks 
have another advan¬ 
tage over Winches¬ 
ters in that their 
read/write heads 
float much farther 
away from the disk 
surface than mag¬ 
netic heads do. This 
minimizes "head 
crashes”—where the 
head breaks through its cushion of air 
and strikes the disk—and makes opti¬ 
cal disks much more durable. 

Yet the market for optical storage is 
uncertain. Researchers point out that 
storage capacity is only one factor that 
buyers consider. Another is access 
time—how long it takes to find and 
retrieve data. Optical read/write 
heads contain optical glass, laser di¬ 
odes, and various other devices that 
make them much heavier and slower 
than magnetic Winchester heads. As a 
result, current-generation optical sys¬ 
tems have much slower access times 
than Winchester drives. What’s more, 
they can’t be erased. Although proto¬ 
type erasable disks have been devel¬ 
oped, none are yet economical enough 
for use in the PC marketplace. 

Still, optical storage will prove very 
useful in situations where the ability 
to gain reasonably rapid access to mas¬ 
sive amounts of data and to store the 
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data economically for long periods of 
time is more important than instant 
accessibility. Financial firms, for in¬ 
stance, may want to keep audit trails 
or to track stock market performance 
for several companies; oil exploration 


firms have a similar requirement for 
seismic data. Optical drive vendors say 
their disks have a life of more than 10 
years, twice that of magnetic media, 
making them very attractive for such 
archival applications. □ —Dan Beucke 


Output Devices 


High-quality 
printing gets 
affordable 

Microcomputer users now have a 
number of output options that once 
were available only to users of larger, 
more expensive computers. Printers 
and plotters that use thermal-trans¬ 
fer, inkjet, laser, and photographic 
techniques are now both low in cost 
and reliable. In addition, printers us¬ 
ing the more conventional impact dot¬ 
matrix technology today benefit from 
greater print speed, improved paper 
handling, and decreasing prices. 

"Impact matrix printing will con¬ 
tinue to be the dominant technology 
for the next five years,” predicts Ted 
Webster, president of Datek (Newton- 
ville, Mass.), a printer market re¬ 
search firm. "It’s what people are fa¬ 
miliar with, the expendables [such as 
ribbons] are cheap, and the printers 
are dependable.” IBM (White Plains, 
N.Y.) apparently agrees. After years 
of purchasing dot-matrix printers 
from Epson America (Torrance, Cal.) 
and remarketing them under the IBM 
name, it recently began manufactur¬ 
ing its own. The IBM Proprinter prints 
200 characters per second (cps), han¬ 
dles individual sheet-feed as well as 
continuous-roll paper, and sells for a 
relatively inexpensive $549. "IBM has 
invested a huge amount of money to 
build the printer in Charlotte [N.C.] 
using robotics,” says Webster. 
"They’ve gambled on the likelihood 
that impact matrix is here to stay.” 

Other manufacturers plan to with¬ 
stand IBM’s entry into their market by 
offering newer technology and added 
features. Impact matrix printers use 
print heads consisting of an array of 
needlelike hammers, or print wires, 
which strike a ribbon against paper to 
form dot patterns that constitute 
characters or graphics. Vendors are 
increasing the number of print wires 
to increase dot density and boost the 
quality of output. While still inferior 
to type produced by solid-character 
print mechanisms, high-quality dot¬ 
matrix output is far superior to that 
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produced by the early generations of 
impact matrix devices. NEC and Data¬ 
products, among others, offer printers 
with 18-wire heads, and several Japa¬ 
nese vendors, including Epson, C. 
Itoh, and Toshiba, sell machines with 
24-wire heads. IBM’s 9-wire Pro¬ 
printer can attain a respectable out¬ 
put of 240 horizontal and 144 vertical 
dots per inch by making multiple 
passes over each line, but at a consid¬ 
erable cost in print speed. 

Impact matrix printers tend to be 
noisy, a disadvantage that has helped 
boost the popularity of the nearly si¬ 
lent inkjet printer. Also, while some 
impact matrix printers can produce 
color output by using a multicolor rib¬ 
bon, inkjet devices generally provide 
better color. "By 1986, low-cost inkjet 
devices will offer letter-quality text 
and color graphics, all in the same 
product,” claims Peter Testan, direc¬ 
tor of the Color Hard Copy Market 
Requirements Service at C. A. Pesko 
Associates (Marshfield, Mass.). 

Currently, most color inkjet print¬ 
ers priced under $1000 use a printer 
mechanism manufactured by Canon 
(Lake Success, N.Y.). These include 
products from IBM, Radio Shack (Fort 
Worth, Tex.), and Quadram (Norcross, 
Ga.). The Canon inkjet mechanism 
employs a printhead consisting of four 
nozzles, one for each of the three pri¬ 
mary colors plus black. Behind each 
nozzle is an ink chamber, the rear 
wall of which is a piezoelectric plate. 
An electrical impulse causes the plate 
to flex, forcing a drop of ink through 
the nozzle and onto the paper. Print¬ 
ers based on the Canon engine typical¬ 
ly have a top speed of about 50 cps. 

Bubblejet is another inkjet technol¬ 
ogy. Employed by Hewlett-Packard 
(Boise, Id.) in its monochrome Think- 
Jet, as well as by Canon in a recently 
unveiled prototype color printer, 
bubblejet print heads replace the pi¬ 
ezoelectric plates used in convention¬ 
al inkjet heads with a thermal resis¬ 
tor. The resistor rapidly boils the dye, 
forming a bubble that bursts, ejecting 
a droplet of dye onto the paper. Such 
print heads produce finer dots, allow¬ 
ing higher resolutions than conven¬ 


tional inkjet heads, and they print at 
higher speeds. HP’s ThinkJet prints at 
150 cps and sells for $495. Canon’s 
high-end color version, to appear in 
late 1986, will reportedly print at 30 
pages per minute. 

Another recently introduced inkjet 
technology uses solid, waxlike pig¬ 
ments heated into liquid form. Con¬ 
ventional piezoelectric print heads 
then eject the liquid ink to the paper, 
where it instantly solidifies. The re¬ 
sult is dark, sharp characters without 
the fuzzy "wicking” that character¬ 
izes inkjet printers using thinner 
dyes. Exxon Enterprises (Brookfield, 

Conn.) and Dataproducts (Woodland 
Hills, Cal.) are jointly developing a 
monochrome printer based on this 
technology, and Howtek (Hudson, 

N.H.) plans a color version that will be 
manufactured in Japan by Juki In¬ 
dustries. Both printers, as yet un¬ 
priced, are slated for volume ship¬ 
ments next year. 

Thermal-transfer printers also use 
solid pigments, but in the form of ink 
sheets or ink ribbons, and they use 
quick-heating thermal print nibs to 
melt the pigments onto paper or 
transparency material. The Okimate, 
made by Okidata (Mt. Laurel, N.J.), 
provides 144-dot-per-inch resolution, 
and prints in color. This type of print¬ 
er works best with very smooth paper, 
foiling users who hope to print on 
company letterhead bond, and the ex¬ 
pendable ribbons and sheets are rela¬ 
tively expensive. But at $239, the 80- 
cps Okimate is the cheapest color 
printer/plotter available. Ricoh (Fair- 
field, N.J.) recently introduced a ther¬ 
mal-transfer color plotter under $400. 

At the upper end of the price spec¬ 
trum are laser printers—traditionally 
far too costly for microcomputer appli¬ 
cations. But a spate of new products, 
almost all based on Canon’s LBP-CX 
print engine (the same mechanism 
used in Canon’s disposable-cartridge < 

Personal Copier line), are now avail¬ 
able in the $3000-$10,000 price range. 

This is still too expensive for a com¬ 
panion device to a single personal 
computer, but it is suitable if the print¬ 
er serves as a shared resource for sev¬ 
eral micros. Firms offering laser print¬ 
ers based on the Canon engine include 
Hewlett-Packard, Digital Equipment 
(Maynard, Mass.), Corona (Thousand 
Oaks, Cal.), Personal Computer Prod¬ 
ucts (San Diego), Apple Computer (Cu¬ 
pertino, Cal.), Imagen (Santa Clara, 

Cal.), and Canon itself. 

Laser printers at the lower end of 
the price range emulate daisywheel 
printers (which produce characters in 
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one stroke) or dot-matrix machines, 
permitting them to operate with sys¬ 
tems running software designed to 
support such printers. But emulating 
low-end devices fails to fully exploit 
laser-printer capabilities. High-end 
printers use microprocessor-based im¬ 
age-processor controller boards, al¬ 
lowing the print engine to print faster, 
at higher resolution, and with less 
CPU intervention. 

Users desiring photographs of im¬ 
ages on a personal computer’s screen 
can choose from several low-cost slide 
makers. The Palette system from Po¬ 
laroid (Cambridge, Mass.) sells for un¬ 
der $1800 and is compatible with 
IBM’s PC/XT, AT&T’s PC6300, and 
DEC’s Rainbow. Employing a develop¬ 
er box and the same instant transpar¬ 
ency film used by the company’s cam¬ 
eras, the Palette produces reasonably 
good 35-mm slides. "For higher-quali¬ 
ty graphics, you have to go a step up 
from the Palette,” says Pesko Asso¬ 
ciates’ Testan. Several companies, in¬ 
cluding Bell & Howell (Chicago), La¬ 
ser Graphics (Irvine, Cal.), and Data 
Innovations (Lowell, Mass.), take the 
basic Polaroid Palette, modify the con¬ 
troller and software, and offer higher- 
quality systems costing $4200-$7500. 

The oldest graphics hard-copy de¬ 
vices, pen plotters, are still the most 
popular. Such plotters have the high¬ 
est resolution, provide local intelli¬ 
gence that relieves the microcomput¬ 
er of some of its processing chores, and 
offer compatibility with a large base of 
graphics packages. One drawback is 
their slowness; even simple charts 
typically take three or four minutes to 
produce, limiting pen plotters’ useful¬ 
ness for high-volume output. 

Developments in color copier tech¬ 
nology, however, may offset this dis¬ 
advantage and provide a boost for pen 
plotters and other color hard-copy de¬ 
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IBM’s color Jetprinter can produce high-resolution graphs when running 
software such as Chart-Master from Decision Resources. Hewlett-Packard’s 
inexpensive Thinkfet generates solid color areas much more effectively 
than an impact color printer could. The Okimate thermal-transfer printer 
produces color output that’s limited in resolution, but it costs just $239. 


vices as well. "The pen plotter may 
take 10 minutes to do a plot,” says 
Testan, "but if you can run off 50 
copies on the color copier, that’s no 
longer a problem.” Ricoh, Toshiba 
(Tustin, Cal.), and Sharp (Paramus, 
N.J.) all plan to introduce low-cost 
color copiers soon. According to Tes¬ 
tan, demand for such copiers is al¬ 
ready quite high. "By the end of 


Networking 


1985,” he says, "there will be over a 
million color hard-copy devices in¬ 
stalled in the U.S. market, and those 
devices are all creating originals that 
need to be duplicated.” Once color 
office copiers become widely avail¬ 
able, he concludes, color hard-copy 
output devices will see an even great¬ 
er upsurge in demand. □ 

—Bob Hirshon 


PCs start talking 
over links 
and LANs 

No man is an island, and these days no 
personal computer should be an is¬ 
land either. That’s why corporate PC 
users are clamoring for local-area net¬ 


works (LANs), which let PCs talk to 
each other and to other devices, and 
for micro-to-mainframe links, which 
feed desktop computers information 
from centralized databases. LANs and 
links are popping up in many corpora¬ 
tions, but most potential buyers are 
still waiting for clearer trends to 
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emerge before committing to a specif¬ 
ic product or approach. 

The LAN industry is riding a modest 
boom in the face of the computer 
slump, as corporations search for 
ways to crank out productivity gains 
from their prior investments in PCs. 
The number of installed LANs pur¬ 
chased is expected to jump from to¬ 
day’s 80,000 to over 200,000 by 1990, 
according to Barry Marks, vice-presi¬ 
dent of consulting services at the East¬ 
ern Management Group (Parsippany, 
N.J.). But not surprisingly, many po¬ 
tential LAN customers are waiting to 
see what IBM will do in this area. So 
far the computer giant has moved 
excruciatingly slowly, and in several 
directions. IBM has brought out a sim¬ 
ple computer cabling scheme, as well 
as a sort of mini-LAN called the PC 
cluster and a multichannel broad¬ 
band LAN called PC-Net, supplied by 
Sytek (Mountain View, Cal.). But even 
the full-function PC-Net is seen by 
many as merely a stopgap 
product, and announcement 
of a more sophisticated LAN is 
expected any day. 

While IBM’s LAN products, 
like all its others, will attract 
widespread industry support, 
the company’s lead could be 
challenged somewhat by 
AT&T’s planned LAN offering, Starlan. 
Unlike IBM’s cable-based LAN, Star¬ 
lan will run on the unshielded twisted¬ 
pair wiring already installed in many 
offices. By tapping into this existing 
network, Starlan will cost only about 
$200 per node to install, versus $1000 
per node for PC-Net. It is also more 
versatile, supporting multiple net¬ 
working protocols such as General 
Motors’ Manufacturing Automation 
Protocol, which is rapidly becoming a 
standard for factory LANs. Further¬ 
more, Starlan’s star topology (with PCs 
radiating from a central node) permits 
easier integration with the similarly 
configured digital phone PBXs than 
does the ring topology of IBM’s expect¬ 
ed LAN. But Starlan is slower and, 
even if successful, will probably have 
to provide full compatibility with IBM 
networking hardware and software. 

IBM and AT&T may eventually dom¬ 
inate the LAN marketplace, but for 
companies shopping today there are 
many attractive alternatives. For ex¬ 
ample, Proteon (Natick, Mass.) has a 
LAN that is 40 times as fast as PC-Net; 
Novell (Orem, Utah) has brought out 
a fault-tolerant LAN; and Apple (Cu¬ 
pertino, Cal.) plans to offer its Apple- 
Talk LAN for a bargain-basement $50 
per node (for Macintoshes). Still the 


most popular LAN is Xerox’s Ether¬ 
net, an old-timer supported by a large 
number of vendors even though its 
single-channel baseband technology is 
limited in the amount and type of 
information it can carry compared 
with the multichannel broadband ap¬ 
proach. Because of Ethernet’s wide¬ 
spread acceptance, even IBM will 
probably be forced to announce an 
interface between its LANs and Ether¬ 
net networks sooner or later. 

But the wide range of LANs avail¬ 
able have yet to overcome a major 
factor inhibiting their growth: the gen¬ 
eral lack of applications software de¬ 
signed to run on networks. Such soft¬ 
ware is starting to appear on the 
market, but only gradually. In the 
meantime, companies operating LANs 
must make do with software designed 
to run on stand-alone microcomput¬ 
ers, a less than optimal solution. 
Stand-alone software, by definition, 
has no mechanism for accessing other 


equipment over the network, and it 
has no built-in protection against such 
dangers as network users disrupting 
or destroying each other’s data files. 
Software specifically designed for net¬ 
work use addresses these needs, which 
must otherwise be met by special soft¬ 
ware, and most observers believe the 
LAN market won’t really take off until 
such network applications are widely 
available. 

Those looking for a micro-to-main- 
frame link also face a confusing mar¬ 
ketplace. At the lower end, several 
dozen companies sell add-in boards 
and programs that let PCs talk to a 
host computer as if they were main¬ 
frame terminals. Available for a few 
hundred dollars per PC from compa¬ 
nies like Digital Communications As¬ 
sociates (DCA—Atlanta) and IdeAsso- 
ciates (Billerica, Mass.), these 
terminal emulator packages permit 
only simple file transfers between the 
mainframe and the PCs, and they 
won’t do much for users who aren’t 
familiar with mainframe access 
procedures. 

At the high end of this market are 
link products that automatically per¬ 
form the mainframe access and pre¬ 
sent data to PC users in PC-like form, 
in some cases even loading up their 


spreadsheets. But the most sophisti¬ 
cated mainframe software packages 
don’t come cheap; those from vendors 
like Applied Data Research (Prince¬ 
ton, N.J.) and McCormack & Dodge 
(Natick, Mass.) can cost well over 
$100,000 for a 50-PC setup. 

An increasingly popular compro¬ 
mise is file transfer and translator 
programs, which require only a limit¬ 
ed amount of user education and in¬ 
stallation effort. Once the link has 
been established, these packages can 
ship files back and forth between PC 
and host, providing all the translation 
and reformatting necessary. PcMain- 
frame from Oxford Software (Has- 
brouck Heights, N.J.) handles a con¬ 
figuration with a host and eight PCs 
and costs $9000; a 10-PC package from 
Linkware (Waltham, Mass.) is rela¬ 
tively expensive at $30,000, but can be 
expanded to allow file compatibility 
between almost any type of host. Oth¬ 
er packages are usually restricted to 
a few types of mainframe. 

One helpful trend in this 
area might be the increasing 
number of joint ventures be¬ 
ing formed between PC soft¬ 
ware houses and mainframe 
link vendors. Lotus Develop¬ 
ment (Cambridge, Mass.) has 
separate agreements with 
DCA and mainframe software vendor 
Cullinet (Westwood, Mass.) to inte¬ 
grate its Symphony package with 
links from these firms. Also, some ven¬ 
dors of popular mainframe application 
packages are bringing their software 
out in PC versions that can communi¬ 
cate with the mainframe. The PC ver¬ 
sion of Focus, a widely used database 
management system and application 
development language from Informa¬ 
tion Builders (New York), is a best¬ 
seller. The most welcome news of all 
might be the availabilty of integrated 
LANs and links that can fetch informa¬ 
tion whether it’s in the PC next door or 
on a mainframe across the country. 
Banyan Systems (Westboro, Mass.) is 
an early leader in providing such total 
integration. 

In fact, one of the hottest areas in 
data communications is the market 
for products that link different types 
of LANs to one another, as well as to 
long-distance networks. Even if some 
marketplace consolidation occurs, it 
seems certain that various types of 
LANs will have to coexist for some 
time. Users are therefore demanding 
that they not be isolated from the rest 
of the computer world by their choice 
of networking technology. □ 

—David H. Freedman 


Users are demanding 
that they not be 
Isolated from the rest 
of the computer world 
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Wfestinghouse brought inTI’s Personal Consultant ” 
because these experts don’t have time to waste. 


Personal Consultant is the expert 
systems development software that’s 
turning the time they spend answer¬ 
ing routine questions into research 
and development. 

Dr. Neil Pessall and Dr. Jan 
Schreurs, research scientists at the 
Westinghouse Research and Develop¬ 
ment Center, had a problem. How 
could they make hundreds of man- 
years worth of practical knowledge at 
the Center readily available to West¬ 
inghouse and its customers, without 
pulling the scientists away from their 
research to answer routine questions? 

Their solution was Personal Consul¬ 
tant, a new expert systems development 
software tool from Texas Instruments for 
TI or IBM® personal computers. 

Designed to run on 512K-Class Per¬ 
sonal Computers, Personal Consultant 


provided Westinghouse an eminently af¬ 
fordable new tool for the development of 
expert systems. Pessall and Schreurs were 
especially impressed with its ability to aid 
experts in developing the knowledge 
bases and prototyping programs which 
even first-time computer users could con¬ 
sult for expert advice. 

“With Personal Consultant soft¬ 
ware,” says Schreurs, “we found it 
far easier to teach our experts how 
to develop a system than teach a pro¬ 
grammer to be an expert. ” In fact, the 
software’s rapid expert system proto¬ 
typing and simple debugging features 
enabled the two scientists to demon¬ 
strate three different expert systems in 
as many weeks. Schreurs produced one 
for training new salespeople and a sec¬ 
ond to guide repairs and maintenance 
for the Center’s X-ray defractometer. 


Pessall’s makes material recommenda¬ 
tions for tubes and support plates in 
steam generators. 

“Our development of expert systems 
isn’t aimed at replacing experts, ” says 
Dr. Pessall. “Its purpose is to give them 
the time to extend their expertise while 
the expert systems handle consultations 
on well-established knowledge and 
methodology.” 

To put Personal Consultant from 
TI to work for your business, call 
(800) 527-3500, in Canada call 
(416) 884-9181. Because an expert’s 
time is too valuable to waste. 

Texas ^ 
Instruments 

Creating useful products 
and services for you. 
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Jack-of-all- 

TRADES 

The microcomputer is making 
itself useful in every walk 
of life—from designing 
buildings to teaching anatomy. 


Business 


Networking: big 
office seeks 
big gains 

Boston’s Bain & Co. doesn’t intend to 
let computer technology pass even one 
of its 600 professional employees by. 
The business consulting firm, which 
specializes in strategic planning for 
Fortune 500 companies, expects to 
have a personal computer—either an 
IBM PC or one of its top-of-the-line 
siblings, a PC/AT—on almost every 
desk by the end of 1986. Soon after 
that, according to Bob Sikkema, the 
company’s office-automation group 
leader, most of the computers should 
be linked by one or more local-area 
networks (LANs) so they can commu¬ 
nicate with each other and share in¬ 
formation stored in a variety of com¬ 
pany databases. 

Sikkema has already started put¬ 
ting the grand plan into effect at the 
Boston headquarters. Last November, 
Bain began installing a LAN specially 
designed for personal computers (the 
Personal Connection from Unger- 
mann-Bass in Santa Clara, Cal.); 45 
IBM PC/ATs have already been at¬ 
tached, and plans call for a modest but 
steady number of additions each 
month. To become part of the net¬ 
work, a computer must first be fitted 
with an Ungermann-Bass circuit 
board that allows it to transmit and 


receive data according to the net¬ 
work’s traffic rules. The board is then 
plugged into a coaxial cable, which 
physically links all the computers and 
peripheral devices. Eventually, says 
Steve Bilotti, data center administra¬ 
tor, the network will also tie in two 
Digital Equipment VAX minicomput¬ 
ers that house Bain’s large databases 
of client information and internal 
company records. For now, though, 
each PC must be wired individually to 
the VAXs (with ordinary telephone 
wire) for access to this information. 

Both the network itself and the 
computer applications it will help co¬ 
ordinate are still evolving, says Sik¬ 
kema. But the company hopes that 
eventual uses will range from analyz¬ 
ing business and financial data for 
clients—making "what if?” calcula¬ 
tions to produce various strategic sce¬ 
narios—to performing such internal 
chores as billing staff time to client 
accounts. Bain also has long-range 
plans to tie its offices in London, Mu¬ 
nich, San Francisco, Paris, and Tokyo 
into the network for closer communi¬ 
cation with the home office. And it 
will implement electronic mail to let 
employees send messages and distrib¬ 
ute memos over the network as soon 
as the necessary software is developed 
for the Personal Connection LAN. 

Until these plans are farther along, 
however, employees will use their 
computers much like stand-alone ma¬ 
chines, primarily for report writing, 
correspondence, and financial analy¬ 
sis. "We have very little file sharing 


and no shared tasks at this time,” says 
Sikkema, because techniques for 
transferring data directly from one PC 
to another have yet to be implement¬ 
ed. The data that can currently be 
shared is limited to files stored on a 
hard disk attached to the micro desig¬ 
nated as network file server; special 
software allows several PCs to use 
these files simultaneously. 

Although many of its benefits have 
yet to be realized, the system is paying 
off in some ways even now. "The net¬ 
work was put in primarily for cost 
savings,” says Sikkema—savings 
made possible by the sharing of expen¬ 
sive peripheral devices such as print¬ 
ers. Before the network was installed, 
each of the company’s microcomput¬ 
ers had its own printer, but Sikkema 
estimates that these were idle more 
than 90% of the time. Now each com¬ 
puter on the network has access to 
several letter-quality Hewlett-Pack¬ 
ard laser-jet printers. With one print¬ 
er for every 10 computers, the expen¬ 
sive devices are in use almost all the 
time. □ —Anne Knowles 

Sales force 
plugs Into 
home office 

The nationwide sales staff for Wran¬ 
gler’s Womenswear used to have a 
tough time keeping track of inven¬ 
tory, what with over 400 different 
styles of clothing, each produced in 
three colors and four sizes. Sales peo- 
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pie often ended up writing orders for 
out-of-stock items—sometimes mak¬ 
ing customers wait weeks for deliv¬ 
ery—while similar styles that could 
have been substituted gathered dust 
in the company’s warehouse. But Wo- 
menswear began to solve the problem 
last February, when VP of sales 
T. E. Ormsby armed his sales force 
with portable computers that can 
communicate directly with a main¬ 
frame in the division’s Greensboro, 
N.C., headquarters. 

Each of the 100 sales people now 
carries a briefcase-size Sharp 5000 
equipped with custom software devel¬ 
oped by Sales Technology (Atlanta). 
"Our first priorities,” says Ormsby, 
"were that the staff have up-to-the- 
minute inventory data and be able to 
generate an order immediately.” Us¬ 
ing their portable computers, the 
sales force can tap into the main¬ 
frame’s database via phone lines— 
right from a customer’s office—to get 
a list of stock available for shipment 
and to place an order on the spot. The 
sales staff can also use the computers 


to send messages and reports to the 
home office, says Ormsby, and will 
soon have software to help keep track 
of travel expenses and enable them to 
submit expense reports to headquar¬ 
ters electronically. □ —Anne Knowles 

Quick-print shop 
adds do-it-yourself 
typesetting 

In the AlphaGraphics chain of quick¬ 
printing shops, customers can typeset 
and lay out their own jobs—headlines 
and all—on the screen of a personal 
computer, which then produces an ac¬ 
tual master (for offset printing or 
photocopying) in just seconds. This is 
made possible by a new generation of 
inexpensive laser printers that can be 
hooked up to PCs with easy-to-manip- 
ulate but very powerful graphics 
capabilities. 

Since April, AlphaGraphics (based 
in Tucson, Ariz.) has been installing 
do-it-yourself typesetting systems in 
its new franchises, which it is opening 


at the rate of four a month, and it 
plans to convert two a month of its 100 
or so existing stores. Each franchise 
gets a system with two Apple Macin¬ 
tosh computers, software, an Apple 
LaserWriter printer, and a machine 
that converts floppy disks from other 
computers into a format that a Macin¬ 
tosh can handle. Whereas most PCs 
display only typewriter-style charac¬ 
ters on their screens, PCs like Macin¬ 
tosh show a variety of typefaces, each 
in a range of sizes and with propor¬ 
tional spacing. Moreover, the laser 
printers produce near-typeset-quality 
text and let customers mix typefaces 
and sizes on a single page. 

Customer response has been "phe¬ 
nomenal,” says Jim Muller, owner of 
a franchise in Rancho Bernardo, a 
San Diego suburb. He reports that 
customers choose the less expensive 
do-it-yourself option about two thirds 
of the time (instead of having one of 
the staff do typesetting and layout) to 
produce everything from club bulle¬ 
tins to technical documents. "People 
just love to design and create on this,” 
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There are megabit chips. And there 
are megabit chips. All of them can 
access more than 1 million bits of infor¬ 
mation. But not all of them can access 
these 1 million bits of information AT&T 
fast. And fast to AT&T is 20 million 
bits per second. 

That means we can pour out 
1,048,576 bits much faster than you can 
say “byte.” And we can do it because 
only the AT&T megabit chip has a 
fast column access mode. 

The “Trickle-Down” Theory Vs. 

The “Spigot” Theory 

Most other megabit chips use a 
; “page mode” to access their memory 
I cells. When a chip is in this mode, its 
! fastest data rate is about 10 million 
1 bits per second. 

But the fast column cycle, developed 
by AT&T Bell Laboratories, pours out 
data twice as fast. And not only does 
data flow out faster, getting data out is 
easier with the fast column, because 
. access timing requirements are less 
demanding. Valid data are always 
available during the entire access 
cycle. 

And speed, ease of use and timing 
i tolerance will make it easier for AT&T 
to design new and improved products 
and high-speed systems around the 
megabit chip. 

The Megabit Special 

Because this megabit chip is 
designed for manufacturability, you 
j might want to know what, besides its 
; fast column, makes it special. It’s 
made using an advanced CMOS— 
l Complementary Metal-Oxide Semi¬ 
conductor —process that makes it pos- 
I sible to provide high performance at 
[ reduced power consumption. 

As a matter of fact, it uses 1/8 the 
power per bit of most 256K DRAMs. 

The lower power requirement is a plus 
for any system using the megabit— 


allowing for lower operating costs and 
reduced cooling requirements. 

The AT&T megabit chip is smaller 
than a dime, yet has more than 
2 million elements on it. Among those 
2 million-plus elements are more than 
20,000 spare memory cells for 

safety’s sake. If for 
some reason there’s a 
bad cell in a chip, a 
computer-controlled 
test targets the cell— 
and its whole row or 

Actual size column—for replace¬ 

ment. A laser redundancy technique, 
pioneered by AT&T, then disconnects 
the offenders and automatically 
replaces the entire memory row or 
column from the spares. 

Cleanliness Is Next To Goodliness 

A speck of dust on a megabit chip is 
like a boulder on a railroad track. 

To keep our chip clean, it has to be 
made in a room that’s C-L-E-A-N. 

And an AT&T class-10 clean room is 
one of the cleanest rooms in the world 
—where the air contains fewer than 
10 particles of dust in a cubic foot of air. 
And the largest particle must be 
smaller than 1/150 the diameter of a 
human hair. That makes our room 
10,000 times cleaner than a hospital 
operating room. 

To keep our air clean, we have to 
keep it moving. Ours is constantly cir¬ 
culated and filtered by fans that could 
inflate the Goodyear blimp in only 30 
seconds. 

You Ain’t Seen Nothing Yet 

Looking toward the year 2000, 
today’s technology predicts submicron 
design widths, with lines only 400 
atoms wide. Chips containing 100 mil¬ 
lion components—50 times the current 
amount—could have tiny regions with 
capabilities that more than match the 
megabit chip. 


Now we’re talking computer 
POWER, because these new chips 
with micro-parts could work at pico- 
speeds (trillionths of a second). Cur¬ 
rent estimates suggest 10-picosecond 
transistors. 

AT&T will not let the chips fall 
where they may. We’ll put them where 
they’ll do the most good—in the 
powerful and reliable digital systems 
creating the general-purpose informa¬ 
tion technology we call Universal 
Information Services. Our continu¬ 
ing flow of advanced technology is one 
reason why AT&T is the right choice. 




The right choice. 
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he says. Muller estimates that do-it- 
yourself typesetting constitutes about 
60% of his quick-printing business 
and half of his copying work. And 
because demand is growing, he is 
planning to supplement the store’s 
original three workstations with two 
more and intends to add new type¬ 
faces and extra features to the system. 

While the AlphaGraphics system is 
designed for fairly simple documents 
(it doesn’t allow free-hand drawing or 
lay out pages automatically), Muller’s 
shop also sets most of the type for two 
local newspapers that have no type¬ 
setting equipment of their own. The 
papers, which have their own Macin¬ 
toshes, can bring computer disks to 
Muller’s shop to set type and create ad 
headlines right until press time. "It’s 
here, it’s handy, and in five minutes 
you have your type set,” says Renee 
Garza, co-owner of the Rancho Ber¬ 
nardo Sun, one of the papers that use 
the service. Although she adds that 
the laser printer doesn’t produce 
sharp enough images for high-quality 
ads, she deems it "fantastic” for text 
copy. The availability of low-priced 
printers, she declares, is "causing a 
revolution in the typesetting indus¬ 
try.” □ —Rick Cook 

Going to the office— 
without leaving 
home 

Michigan attorney James Eidelman 
learned the value of telecommuting 
the hard way, after a serious auto 
accident left him with a broken leg 
and hip. To keep up with his case load 
during recuperation, he relied heavily 
on his portable Compaq computer to 
write briefs, search legal databases, 
and communicate with the Ann Ar¬ 
bor, Mich., office of his law firm, Ul¬ 
rich Pare Barense Eggan and Mus- 
kovitz. 

Now that he’s back on his feet, Ei¬ 
delman enjoys the best of both worlds. 
At the office, he uses the firm’s two 
Compaq computers for tax planning, 
generating financial spreadsheets, 
and organizing files. And at home—at 
least whenever he can wrest his own 
Compaq away from his son—he scans 
electronic bulletin boards and data¬ 
bases for legal information on trade¬ 
marks, labor relations, and health¬ 
care, among other subjects, and he 
experiments with new software and 
works on articles and briefs. 

Even before the accident, Eidelman 
had joined the rapidly swelling ranks 
of executives and professionals who 


bring disks—and in some cases com¬ 
puters—home at night and on week¬ 
ends. "I was always hauling them 
around,” he says of the firm’s personal 
computers, before he decided to buy 
his own. Eidelman also uses his home 
computer to do independent consult¬ 
ing and to write a monthly computer 
column for the Michigan Bar Journal 
and articles for an American Bar As¬ 
sociation newsletter. Overall, he esti¬ 
mates, most of his home computer 
time goes to sustained writing, away 
from the endless succession of meet¬ 
ings and phone calls that make seri¬ 
ous concentration so difficult at the 
office. □ —Mary Jo Foley 

Moving the ship 
of state a little 
faster 

Unsuspecting visitors wandering by 
room 2230 of the Rayburn House Of¬ 
fice Building in Washington, D.C., 
might think they had stumbled onto a 
secret Apple Computer showroom. It 
is actually the office of Rep. Charles 
Rose (D-N.C.), a self-proclaimed tech¬ 
nology buff and computer aficionado, 
who has supplied himself and his staff 
with eight Macintosh personal com¬ 
puters, five high-speed dot-matrix 
printers, and a laser printer capable of 
producing near-typeset-quality print 
in a variety of styles and sizes. 

The staff uses the computer equip¬ 
ment to streamline all the tasks that 
traditionally keep congressional of¬ 
fices open from dawn until well past 
dusk. For example, aides routinely tap 
into several on-line databases over 


telephone lines to do research for pro¬ 
posed legislation or political speeches 
and to monitor various bills as they 
move through House and Senate com¬ 
mittees. The office has a direct line to 
the House Information System, a 
mainframe-based network that in¬ 
cludes databases on legislation, Su¬ 
preme Court action, and federal 
grants. For more general information, 
aides can use a modem to tap into 
public commercial database services. 

To keep track of the congressman’s 
crowded schedule of meetings, speak¬ 
ing engagements, and official events, 
the staff members use a calendar pro¬ 
gram. And they use word-processing 
software to speed up campaign mail¬ 
ings, handle correspondence, and gen¬ 
erate a newsletter for constituents, 
among other regular tasks. 

Rose himself has a Mac on his desk 
and has bought another to use at 
home to catch up on correspondence 
and write drafts of official documents. 
Each of the congressman’s district of¬ 
fices in North Carolina also has a 
Macintosh linked with Rose’s Capitol 
Hill office via phone lines and elec¬ 
tronic mail software. Marc Williams, 
an aide who has helped Rose install 
and oversee the system, says he was 
originally worried that staff members 
would have difficulty adjusting to the 
Mac. Instead, he recalls, "they took to 
it immediately.” 

Rose chose the Macintosh because 
he considered it particularly versatile. 
He estimates that there are nearly 
4000 terminals in the offices of Capitol 
Hill (including congressional staffs 
and agencies), the vast majority of 
them IBM PCs. □ — Mary Jo Foley 


Technical 


Speeding chip 
design 

A growing number of systems engi¬ 
neers are using personal computers 
and computer-aided design/comput- 
er-aided engineering (CAD/CAE) soft¬ 
ware to design integrated circuits. 
Among them is Steve Brunner—a se¬ 
nior systems engineer with Hughes 
Aircraft’s Ground Systems Group 
(Fullerton, Cal.)—who designs gate 
arrays for use in military communica¬ 
tions systems. "It used to take from 20 
to 60 man-weeks to design a 4K to 6K 
gate array, depending on the complex¬ 
ity,” says Brunner. "Using an IBM PC/ 
AT with software from Personal CAD 


Systems [P-CAD—Los Gatos, Cal.], we 
save from four to six man-weeks per 
design.” 

The typical Hughes design worksta¬ 
tion consists of an IBM PC/AT or PC/ 
XT with 640 kilobytes of internal 
memory, a 10- or 20-megabyte Win¬ 
chester hard disk, a mouse pointing 
device, a color monitor, and a graphics 
adaptor board that provides 640 
X 350-pixel resolution. "Our 20-per- 
son Advanced Technology Laboratory 
now has seven ATs and four XTs,” says 
Brunner, "and we’re seeing such de¬ 
sign shops proliferate all over 
Hughes.” The PCs are not yet linked 
together, but a network is planned for 
the near future. 
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With the CAE-2 package, Hughes engineers can design complex gate array layouts (left) and zoom in for detail work (right). 


Before acquiring the PC worksta¬ 
tions, Brunner and his co-workers had 
to draw the schematic by hand, assign 
a name to every node in the circuit, 
and manually generate the netlist 
(the list of circuit parts and their 
point-to-point interconnections). The 
process was not only time-consuming 
but also prone to errors in transcrip¬ 
tion, typography, and logic. With CAE- 
2 software from P-CAD, the engineers 
now perform the bulk of this work on 
the PC, which markedly improves 
both accuracy and design time. 

The PC workstations also bring con¬ 
siderable cost savings. Previously, an 
engineer might work at a "dumb” 
terminal, communicating over phone 
lines to a chip vendor’s mainframe 
computer in order to perform much of 
the gate-array design. Timesharing 
costs on the mainframe alone could 
sometimes run as high as $40,000 per 
design. Some $10,000 worth of com¬ 
puter time can now be lopped off these 
costs by using a PC-based workstation, 
according to Brunner. And because a 
workstation with CAE-2 software costs 
only about $14,000, he says, "the sys¬ 
tem practically pays for itself with the 
very first design.” 

Personal computer-based CAD/ 
CAE systems do have limitations, how¬ 
ever. They serve in Brunner’s shop 
essentially as front-end processors to 
the chip vendor’s mainframe. The 
mainframe continues to do the physi¬ 
cal routing (placement and connec¬ 
tion of the parts on the integrated 
circuit), post-route logic simulation, 
and timing analysis. It also creates the 
pattern generator tape that provides 
information for the photolithographic 
process used to produce the ICs. 

"But we can do all the schematic 
capture, local logic simulation, and 


design verification on the PC,” says 
Brunner. P-CAD also sells a "library” 
of standard gate-array designs sup¬ 
ported by Motorola and LSI Logic, two 
major chip manufacturers. The 
Hughes Aircraft designers can use 
these "standard cells” to ensure that 
the integrated circuit they’re building 
will conform to the manufacturer’s 
specifications. 

Hughes has also discovered that the 
design workstations can double as of¬ 
fice automation tools. "The engineers 
here are also using their PCs for word 
processing, spreadsheet analysis, da¬ 
tabase management, and program 
management,” says Brunner. "And 
it’s a lot easier to justify the purchase 
of this equipment under the guise of 
office automation, which will pay 
back its costs within a year, as opposed 
to buying larger CAD/CAE worksta¬ 
tions, which cost from $80,000 to 
$150,000 and have economic paybacks 
stretched out over several years.” □ 

—Daniel P. Schlosky 

Automating 
a research lab 

In the busy laboratory of Exxon’s re¬ 
search and engineering division (Clin¬ 
ton Township, N.J.), personal comput¬ 
ers "have literally saved work-years of 
time” in carrying out dozens of rou¬ 
tine tasks, says Jeffrey Lemanowicz, a 
senior staff engineer at the facility. 
PCs have been particularly valuable, 
he says, in the collection and workup 
of data and in the preparation of 
graphics. In addition, the computers 
have made dial twiddling on complex 
instruments virtually obsolete. Ex¬ 
perimental parameters are now keyed 
into PCs in response to prompting 
questions that appear on the screen; 


the computers then automatically set 
these parameters on the instruments. 

In one typical procedure at the Ex¬ 
xon lab—a material analysis tech¬ 
nique called thermal desorption—a 
PC is involved in nearly every phase. 
In this process a metal, ceramic, solid 
catalyst, or other material is exposed 
to carefully controlled mixtures of 
gases in a chamber. Scientists then 
analyze any chemical reactions that 
have occurred on the surfaces of the 
materials by slowly heating them and 
monitoring the gases they emit. A PC 
(typically an IBM PC/AT) not only reg¬ 
ulates the gas inlet valves to the 
chamber but also controls the "ramp¬ 
ing” (gradual rise) of the temperature 
as the sample is heated. When the 
sample emits gases, they are chan¬ 
neled to a mass spectrometer, an in¬ 
strument that identifies components 
on the basis of how they fragment 
when bombarded by an electron 
beam. The resulting gas composition 
data are recorded by the same PC used 
to set the initial parameters. Results 
can be presented almost immediately, 
either digitally or graphically on the 
computer screen or pen plotter, giving 
users a real-time picture of the reac¬ 
tions. The data are also stored on disk 
for future reference. 

Although the Exxon lab carries on 
an enormous range of experiments, it 
uses only a few types of computers. 
The IBM PC/AT is rapidly becoming 
the standard, reports Lemanowicz, 
but other small computers such as the 
Digital Equipment MINC and the 
Hewlett-Packard desktop model 9836 
also serve in specific applications. To 
enhance the versatility of the PC/ATs 
and allow them to perform many 
tasks at once, the Exxon staff has 
souped them up with various equip- 
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ment. One add-on is an "intelligent 
front end,” a microcomputer with 
slots for various boards that can be 
mixed and matched for different ap¬ 
plications. The front end does prepro¬ 
cessing of data—converting units 
from millivolts to degrees centigrade, 
for example, or sounding an alarm 
when temperatures get too high— 
freeing the rest of the computer for 
higher-level tasks such as analyses, 
graphics, or interfacing with a main¬ 
frame computer. 

Lemanowicz calls the Exxon facili¬ 
ty’s software a toolkit, because it con¬ 
sists of a general-purpose core pro¬ 
gram bundled with a set of more 
specialized features. Researchers de¬ 
sign tailor-made programs by select¬ 
ing the software "tools” appropriate 
to the tasks at hand. While much of 
the software, as well as the intelligent 
front end, has been developed in- 
house, Exxon is also starting to use 
some commercial programs such as 
Lotus 1-2-3. 

While time saving is the most obvi¬ 
ous benefit of the PCs in the lab, they 
also "open up new vistas” for re¬ 
searchers, says Lemanowicz. Because 
the staff needn’t keep their eyes glued 
to instrument controls, the computers 
"allow them to think about what the 
data actually imply.” The PCs also 
permit scientists to run more cases, 
improving the reliability of their data. 
"I don’t know if you can put a dollar 
sign on these things,” he says, "but 
they’re extremely important.” □ • 

—Gordon Graff 

Machine design 
made simple 

Computer-aided design (CAD) pro¬ 
grams for mechanical design have 
generally been so large and complex 
that only mainframe computers or 
superminicomputers could run them; 


until recently, personal computers 
had neither the computational power 
nor the memory capacity required. 
Now, says market researcher Bruce 
Jenkins of Daratech (Cambridge, 
Mass.), two- and three-dimensional 
wire-frame design systems are finding 
wider acceptance in PC-based me¬ 
chanical design, thanks to the combi¬ 
nation of improved PC performance 
and specially developed software. 
Wire-frame systems create images by 
using groups of lines and polygons to 
form transparent representations of 
objects; the more complex solid model¬ 
ing packages are only slowly gaining a 
foothold. 

Owens-Corning Fiberglas (Toledo, 
Ohio)—a company with a substantial 
body of large-system CAD experi¬ 
ence—is increasingly relying on PC- 
based CAD systems to design much of 
the machinery used to produce fiber¬ 
glass for applications such as insula¬ 
tion, automobile bodies, boat hulls, 
and tub and shower enclosures. A typ¬ 
ical CAD application—the design of a 
complex conveyor system, for exam¬ 
ple—uses standard parts, such as mo¬ 
tors, gearboxes, chains, and rollers, 
drawn from a parts library developed 
by Owens-Corning’s corporate engi¬ 
neering center. 

Long a user of CAD systems and 
workstations from Computervision 
(Burlington, Mass.), Owens-Corning 
recently began training its mechani¬ 
cal design engineers in the use of Com- 
putervision’s Personal Designer sys¬ 
tems. Owens-Corning has eight of the 
IBM PC/AT-based systems: two at the 
corporate engineering center in Tole¬ 
do and the others at six different plant 
locations. According to Computervi¬ 
sion, complete Personal Designer sys¬ 
tems range from $13,000 to $18,500 
including hardware and software. 

Owens-Corning had also considered 
PC-based systems such as AutoCAD 


Computervision’s Personal Designer systems let Owens-Coming engineers see 2-D 
designs (left), as well as 3-D exploded views of the same part (right). 



46 HIGH TECHNOLOGY/NOV 1985 


from Autodesk (Sausalito, Cal.), Ver- 
saCAD from T&W Systems (Hunting- 
ton Beach, Cal.), and SuperCAD from 
Tasvir Corp. (Mountain View, Cal.). 
All the systems have similar capabili¬ 
ties, says Robert S. Schaefer, director 
of design engineering services, but 
only Personal Designer let Owens- 
Corning network the PC workstations 
with its existing Computervision CAD 
systems and integrate the PC designs 
into the corporate database. Owens- 
Corning further intends to share this 
database with each of the plants using 
Personal Designer. "For a large com¬ 
pany with several design groups at 
manufacturing plants, exchanging 
and maintaining design data is criti¬ 
cal,” says Schaefer. 

Despite some initial delays in link¬ 
ing Personal Designer with other sys¬ 
tems—software for file transfer, for 
example, and for enabling the PC 
workstations to act as terminals for 
the larger computer-aided design sys¬ 
tems has only recently become avail¬ 
able from Computervision—Schaefer 
admits to being pleasantly surprised 
by the performance of the PC worksta¬ 
tion. "We’ve found the PC/AT can 
match the dedicated Computervision 
workstations in speed of response for 
designs with up to 1500 entities (such 
as points, lines, and polygons).” Pro¬ 
ductivity gains are significant, too, he 
adds. Schaefer has thus become an 
avid supporter of PC-based CAD. "The 
PC is now a very economical way of 
getting into mechanical CAD, even for 
small companies,” he says. "So my 
advice to those standing on the side¬ 
lines is to get onto the learning curve 
right away.” 

Each of Owens-Corning’s Personal 
Designer workstations currently has 
several engineering users; some also 
run Computervision’s Personal Archi¬ 
tect CAD programs and perform archi¬ 
tectural design. Within a couple of 
years, Schaefer envisions having at 
least one PC/AT—or possibly a high¬ 
er-performance personal computer— 
for every two design engineers. 
Schaefer’s group has instituted a two- 
week course to introduce engineers to 
Personal Designer, but he estimates 
that "it takes about three months to 
become really familiar with the sys¬ 
tem—to get 80% of the way up the 
learning curve.” Indeed, the advanced 
options available with Personal De¬ 
signer for surface modeling and finite 
element analysis have been little used 
so far, although Schaefer anticipates 
that, in time, both packages will be 
employed extensively. □ 

—Jeffrey N. Bairstow 
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A plot to track 
ocean-current 
dynamics 

"Most people, especially engineers, 
don’t think of the IBM PC as a really 
capable graphics workstation,” says 
Michael L. Van Woert, research 
oceanographer for SeaSpace (San Die¬ 
go). But SeaSpace runs a complex 
graphics application that has the 
potential to convert some of the 
skeptics. 

Using satellite data, the company 
t studies water temperature just below 
the ocean’s surface and air pressure 
just above it to identify distribution 
and circulation patterns, which help 
guide the fisheries industry and assist 
meteorologists in making better 
weather forecasts. To clarify the pat¬ 
terns, SeaSpace uses IBM PC/XTs to 
convert megabytes of satellite data 
into charts, maps, and graphs—a task 
that the company used to perform 
on large minicomputers. A Hewlett- 
Packard HP9000 minicomputer is 
needed to break down raw data into a 
manageable database, but PCs per¬ 
form all analyses and graphics repre¬ 
sentations. 

While SeaSpace finds small com¬ 
puters equal to the task of processing 
the data, it requires big plotters to 
turn them into charts. "People laugh 
and ask, 'Why do you have such a big 
plotter hooked up to such a little com¬ 
puter?’ ” says Van Woert (his unlike¬ 
ly-looking graphics workstation in¬ 
cludes a three-foot-wide HP7586). 
i "But the PC drives it just as fast as a 
Cray supercomputer could. The plot¬ 
ter operates at 9600 baud, and the PC 
outputs data as fast as the plotter can 
take it.” 

Tying the PC and plotter together is 
a $250 graphics software package 
called Plot88 (from Plotworks in San 
Diego) that allows scientists and engi¬ 
neers to take existing graphics soft¬ 
ware written for mainframes and 
minicomputers and run it on PCs. 
"Without the Plot88 package, the 
whole thing would be off,” says Van 
Woert. 

Van Woert transmits needed data 
from the HP9000 to his personal com¬ 
puter by telephone, using a Hayes 
modem. He then runs statistical ana¬ 
lyses of the data and makes plots in a 
variety of forms, ranging from simple 
x-y graphs to intricate contour maps. 
"Then I’ll spread the drawings out on 
my floor and shuffle them around,” he 
says. "If it appears that what I’m look¬ 
ing for is there, I can replot it to try 
and make it more obvious. There are a 


Tropical Pacific Sea Surface Temperature 



SeaSpace charts time variations in ocean temperatures with an HP7586 plotter. 


number of different analysis tools I 
can use for finding things, but it’s 
generally like looking for a needle in a 
haystack.” 

Before finding the needle, SeaSpace 
must first find the right haystack, 
since the huge data set they use for 
their studies is only a small subset of 
the total amount of oceanographic 
data gathered by satellites. That, in 
turn, is only a minute sampling of the 
world’s vast ocean surface. Choosing 
the right data to analyze, therefore, 
can be as important as the analysis 
itself. 

Here again, SeaSpace relies on the 
graphics capabilities of its computer 


Homing 
in on the 
Titanic 

On September 1, a 
team of scientists 
from the Woods Hole 
Oceanographic Insti¬ 
tution (Woods Hole, 
Mass.) and the 
French Institute for 
Research and Exploi¬ 
tation of the Sea 
(Paris) announced 
that it had found the 
wreckage of the "un- 
sinkable” Titanic 
13,000 feet below the 
surface of the North ^ 
Atlantic. The key i 
tool used to find the I 


system. By tracking the orbits of the 
environmental satellites that supply 
data, SeaSpace determines which 
ocean surface the satellites will sam¬ 
ple, and then decides what portion of 
that area to study. 

After using graphics to select the 
raw data and to assist in analyzing 
those data, SeaSpace oceanographers 
use personal computer-generated pic¬ 
tures to explain the findings of their 
studies to others. "Ultimately, you 
have to plot your data out in a fashion 
that is understandable to other peo¬ 
ple,” says Van Woert. "That’s why 
graphics is such an important part of 
our work. ’ ’ □ —Bob Hirshon 


ship, whose precise 
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location had remained a mystery for 
73 years, was a towed undersea obser¬ 
vation platform—the Argo —that is 
navigated with the help of a personal 
computer. 

The Titanic discovery, which came 
during the .Argo’s first field test, was 
an outgrowth of the Woods Hole 
group’s larger project: using the robot¬ 
ic platform to map the Mid-Ocean 
Ridge. This undersea mountain 
range, the earth’s largest geological 
feature, snakes along for nearly 
45,000 miles through all the major 
ocean basins and covers 23% of the 
world’s surface. Within a year, the 
Argo should be joined by another, 
smaller submersible, the Jason. Un¬ 
like the Argo, which relies on an IBM 
PC/AT only for getting navigational 
fixes, the Jason will be completely 
controlled by personal computers. 

The Argo is one of a new generation 
of unmanned undersea probes that 
can descend to depths as great as 
20,000 feet. (Manned submersibles, in 
contrast, are safe down to depths of 
only about 12,000 feet.) Automobile¬ 
sized and weighing about 4000 
pounds, the Argo is towed by a winch- 
driven steel-armored coaxial cable. 
The probe is maneuvered by winding 
or unwinding the cable and by moving 
the surface ship, the 245-foot Knorr. 
The ship and the Argo are precisely 
positioned with the aid of transpon¬ 
ders placed on the ocean floor in a 
known pattern, which send signals 
received from both vessels back to 
sensors on the ship. These signals 
travel directly to the PC, which uses 
custom-written software to calculate 
the vessels’ positions on the basis of 
signal transit time. Separate micro¬ 
processors assist in the operation of 
Argo’s television cameras, still cam¬ 
eras, and side-scanning sonar. 

Meanwhile, back on shore, engi¬ 
neers Dana Yoerger and James New¬ 
man of Woods Hole are developing the 
Jason, a smaller submersible that will 
be carried on the Argo. When the 
Argo's cameras spot an interesting 
sea-floor feature, the 1000-pound Ja¬ 
son will investigate it up close. 

The Jason has thrusters for inde¬ 
pendent maneuvering, dual color-tele- 
vision cameras (for 3-D perspective), 
and manipulator arms that can be 
used to obtain samples from the ocean 
floor or from objects such as the Ti¬ 
tanic. Basic to the operation of the 
Jason, says Newman, is real-time con¬ 
trol of all its movements by the PC/ 
AT, which will also be used to collect 
data from on-board sensors. 

While it is the Titanic discovery 
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that has put the group in the news, its mineral resources, says Robert D. Bal¬ 
main goals are still to map the sea lard, head of the institution’s Deep 
floor and to perform biological and Submergence Laboratory, and should 
chemical research along the ridge, assist the Navy in a variety of applica- 
The mapping should reveal many tions. □ — Thomas H. Maugh II 


Manufacturing 


A maintenance 
expert that 
never sleeps 

Technicians at Texas Instruments’ in¬ 
tegrated circuit processing facility in 
Sherman, Tex., have the services of a 
maintenance expert around the clock 
and on a moment’s notice. The expert 
is a PC-based system called the Intelli¬ 
gent Machine Prognosticator (IMP), 
and its field of expertise is the mainte¬ 
nance of an epitaxial reactor—a ma¬ 
chine used by TI to grow additional 
layers of silicon on silicon wafers. 

Before the installation of the IMP 
last February, keeping the complex 
epitaxial reactor operating was no 
small challenge for the Sherman facil¬ 
ity, says Edward Clancy, equipment 
engineering section manager. For ex¬ 
ample, its self-diagnostic system can 
isolate only a few of the potential 
causes of failure, and its repair man¬ 
ual is largely limited to general main¬ 
tenance procedures. 

As a result, TI frequently had to call 
in the machine vendor’s field-service 
staff. Only two of them were versed in 
the reactor’s maintenance, however, 
and they would respond only during 
the day. This meant that if a break¬ 
down occurred at the end of a day 
shift, TI technicians had to wait until 
the next morning for assistance. 

The PC-based "expert system,” by 
contrast, is available for consultation 
24 hours a day. It sits on a roll-around 
cart next to the epitaxial reactor with¬ 
in easy reach of the maintenance tech¬ 
nician. As a result, says Clancy, the 
mean time to repair the reactor has 
decreased by 36%. 

The IMP runs on a TI personal com¬ 
puter that has 768 kilobytes of memo¬ 
ry, a 10-megabyte hard disk, and an 
8087 floating-point coprocessor chip. 
The total software occupies about 2 
megabytes of memory. And even 
though it runs on a personal comput¬ 
er, "you do not spend a lot of time 
waiting for the machine,” says Kath¬ 
erine Hunter, the TI software engi¬ 
neer who developed the IMP. 

In a consultation the IMP system 
functions much like the human field- 


service engineers on whom it is mod¬ 
eled. It engages the technician on duty 
in a question-and-answer dialogue de¬ 
signed to elicit symptoms associated 
with a malfunction. The system then 
uses this information to arrive at a 
diagnosis and recommend a repair 
procedure. A consultation can take as 
little as a minute, says Hunter. 

To diagnose a problem, the IMP first 
hypothesizes a cause. It then tries to 
verify the hypothesis by reasoning 
backwards to find symptoms associat¬ 
ed with that problem, employing a 
"knowledge base” of inference rules of 
the form "IF symptom X and symptom 
Y and symptom Z THEN cause is A.” If 
the symptoms do not confirm the orig¬ 
inal hypothesis, the IMP selects anoth¬ 
er, and the process continues until the 
problem is solved or all hypotheses 
have been exhausted. Once it has di¬ 
agnosed the cause of a malfunction, 
the IMP then searches its knowledge 
base for repair rules of the form "IF 
the cause is A THEN recommend re¬ 
pair procedure F.” 

To build the IMP, Hunter used an 
expert system development tool—the 
Personal Consultant—developed by 
another division of TI. The Personal 
Consultant is a general-purpose ex¬ 
pert system that can be customized by 
adding a knowledge base for a specific 
application. Hunter created the IMP 
by expanding the Personal Consul¬ 
tant to include rules for diagnosing 
the epitaxial reactor. 

The IMP’s rules were developed by 
consulting the reactor’s manuals and 
a team of experts that included a TI 
process engineer, an equipment engi¬ 
neer, a vendor field-service engineer, 
and a TI technician. This process 
wasn’t always easy. For one thing, the 
manual contained errors. Also, "it 
was difficult for all of us to begin to 
think in terms of IF-THEN rules,” says 
Hunter, and the experts often dis¬ 
agreed on the best course of action 
under particular circumstances. 
"Technicians like to do things their 
own way,” says Clancy, noting that 
one offshoot of development of the 
expert system was a standardization 
of repair procedures. 











Despite these difficulties, develop¬ 
ment went quickly. The Sherman 
plant started work on the IMP in Octo¬ 
ber 1984. A prototype of the system 
was installed at the facility in Febru¬ 
ary. By late May, the prototype knowl¬ 
edge base contained about 1000 rules 
for diagnosing some 296 malfunctions 
on the basis of 50 different symptoms. 

Although the IMP approaches the 
performance of a human expert, it can 
handle only problems previously in¬ 
corporated into its knowledge base. 
But Clancy estimates that this covers 
about 85-95% of the problems that 
can occur, and when new problems 
are encountered, additional diagnos¬ 
tic rules and repair procedures can be 
added. "A system like this is never 
really finished,” says Clancy. 

TI plans to enhance the system so 
that it will maintain a record of the 
malfunctions it diagnoses. This would 
allow a determination of which prob¬ 
lems are most likely to occur, and 
would thereby speed the diagnostic 
process. The company also plans to 
develop PC-based repair experts for 
some of its other integrated-circuit 
manufacturing equipment. 

The reaction of TI technicians to the 
expert system has generally been 
good. "When it was first installed, 
there was some suspicion on the part 
of the technicians that the system was 
designed to replace them,” says 
Clancy. But since then, "they have 
learned that it is nothing more than 
an aid.” □ —Paul Kinnucan 


Machine shop stays 
on cutting edge 

Companies are sometimes happy to 
have to turn away customers. But 
Webster Tool & Die (Webster, N.Y.) 
was passing up business for the wrong 
reason: Its cutting machines weren’t 
fast enough to handle complex preci¬ 
sion prototyping work. To stem the 
flow of jobs to competitors, the ma¬ 
chine shop purchased a $400,000 La- 
serdyne laser cutter that slices 
through sheet steel at 500 inches per 
minute with an accuracy of Vsoo of an 
inch. But the laser solved only half the 
problem; operators spent up to two 
days calculating cutting coordinates 
for parts that the laser could cut in 
minutes. That’s where a personal 
computer came in. 

On advice from a consultant, Web¬ 
ster added a 256K-byte IBM PC to its 
laser cutter. Numerical control soft¬ 
ware from Comprep (Orange, Cal.) 
completed the system. Now the PC 



Webster’s laser cutter, fed coordinates by a PC, achieves ‘/soo-inch accuracy. 


calculates the cutting geometry and 
loads the information into the laser 
control, chopping the time from blue¬ 
print to complex finished part from 
several days to a few hours. 

The company starts with a "flat 
blank layout,” a representation of the 
cut part (before any necessary bend¬ 
ing) that is derived from the custom¬ 
er’s blueprint. Then the laser operator 
inputs blueprint coordinates, choos¬ 
ing options and answering questions 
posed by the menu-type PC software. 
A point can be input in any of six 
ways—as x-y coordinates, as a dis¬ 
tance from an origin and an angle, or 
as the intersection of two lines, for 
example—and a circle can be defined 
in any of 12 ways. An upgraded ver¬ 
sion of the software now under devel¬ 
opment will allow users to draw com¬ 
puter-graphic pictures of the parts, 
from which the necessary coordinates 
can be obtained. Regardless of the 
format in which the data are entered, 
however, the software must eventual¬ 
ly transform them for use by the la¬ 
ser’s numerical control system, which 
accepts only x-y coordinates for points 
and a single definition for a circle. 

In the current version, the software 
accepts up to 99 specifications for 
points, lines, and circles, calculates 
the corresponding x-y coordinates, 


and draws a picture of the part. After 
any required editing and additional 
processing, the data file is sent from 
the PC to the laser’s numerical con¬ 
trol. The laser does the cutting off-line 
from the PC, leaving the computer 
free for other calculations. 

Allen Schoonmaker, the primary 
user of the PC-laser system at Web¬ 
ster, says it took only two days to learn 
the basics of the software, despite hav¬ 
ing no computer experience. Schoon¬ 
maker thinks his title, laser program¬ 
mer, is misleading: "It’s not pro¬ 
gramming,” he explains, "it’s just an¬ 
swering questions.” The advantages 
of the system however, are indisput¬ 
able. The PC software saves up to 14 
hours of calculator work on a difficult 
job; at a standard charge of $50 an 
hour for an operator’s time, that 
amounts to $700 savings. Webster can 
use such savings to widen profit mar¬ 
gins or, more important, to bid com¬ 
petitively on jobs that it once would 
have had to pass up. The company is 
now working on parts ranging from a 
tiny battery contact for a Kodak cam¬ 
era to three-foot-long panels for an 
optical comparator. The design for 
one recent part incorporated over 
2000 circles; plotting the cuts by calcu¬ 
lator would have made the job unprof¬ 
itable. □ — David H. Freedman 
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Engine-part 
testing picks up 
speed 

Small components can play big roles 
in the trouble-free operation of diesel 
motors. Such is the case with a bime¬ 
tallic disk produced by Schwitzer (In¬ 
dianapolis), a manufacturer of engine 
components. When an engine heats to 
a certain temperature, the disk—con¬ 
sisting of two types of metal melded 
together—snaps from a convex to a 
concave shape. This action opens a 
valve, allowing hydraulic fluid to 
push a rotor blade, activating the en¬ 
gine’s fan. When the temperature 
drops, the dish snaps back and the fan 
switches off. 

To speed the production of the bime¬ 
tallic disks at its plant, Schwitzer 
employs an Apple He computer as the 
brain of a semi-automated testing pro¬ 
cess. Before the personal computer 
was harnessed for this operation, it 
took technicians at least five times as 
long to perform the same task, esti¬ 
mates Michael Bennett, manager of 
cooling systems development. 

In a typical test procedure, the disk 
is fed by an operator into a testing 
apparatus. The core of the test stand is 
immersed in a water bath heated to a 
precise temperature, while a hydrau¬ 
lic system applies gradually increas¬ 
ing pressure until the disk snaps to a 
concave shape. Then the pressure is 
gradually relaxed until the part snaps 
back. Precision Controls (Ann Arbor, 


Mich.), the engine manufacturer that 
uses the disks, requires that they snap 
and reset within narrow ranges of 
temperature and pressure, so any 
parts that deform outside these 
ranges must be reworked. 

When a disk drops into the test 
stand, special sensors wired to the 
computer note its presence and start a 
sequence of events. Computer-con¬ 
trolled actuators position and seal the 
disk before pressurization. Then a mo¬ 
tor, also directed by the computer, 
applies hydraulic pressure on the part 
in steady increments. Once the disk 
snaps, sensors in the test stand signal 
the computer, which records the pres¬ 
sure reading fed to it by a sensor in the 
apparatus. When the part snaps back, 
sensors again activate the computer 
to record the pressure at that point. If 
the recorded pressures are within pre¬ 
set limits, the computer signals the 
operator that the part is good and 
ejects it from the test stand. If they are 
not, the computer flags the part for 
reworking. 

Operators must enter such things 
as disk part number, how far the pres¬ 
sure will be "ramped” up and down, 
and the desired pressure limits for 
deformation and recovery of the disk 
shape. But all the other test proce¬ 
dures are done automatically by the 
computer. As a result, says Bennett, 
"you remove the possibility of error in 
readings, the process is more repeat- 
able, and you can run it without a 
highly trained operator.” 

Because the amounts of data input 


C omdial (Charlottesville, Va.), a 
maker of telephone systems, 
uses a pair of microcomputer-con- 
trolled robots on a circuit-board as¬ 
sembly line to handle tedious 
tasks—such as applying solder paste 
or adhesives—that once gave opera¬ 
tors sore wrists and resulted in fre¬ 
quent product defects. The robots 
and their associated equipment, in 
place since January 1984, paid for 
themselves in less than a year, 
according to Comdial. The 
Alpha robots, manufac-_ 
tured by Microbot 
(Mountain View, 


Cal.) can be programmed and con¬ 
trolled by a personal computer via 
a standard RS-232 communications 
interface. The company offers a 
complete robot system, which in¬ 
cludes a Compaq computer, a joy¬ 
stick to manually move the robot 
arm through the sequences to be 
programmed, and menu-driven soft¬ 
ware, for about $25,000. 

Microbot also dresses its 
robots in “clean suits” 
for semiconductor 
%fer handling in 
cleanroom environ¬ 
ments. 



and output in this process exceed the 
normal capacity of the Apple He, the 
Schwitzer staff has added four con¬ 
troller boards—supplied by Systems 
Manufacturing Technology (San Mar¬ 
cos, Cal.)—that fit into slots both in 
the computer and in a custom-built l 

circuitry enclosure. One board allows 
the computer to send and receive data 
from as many as 128 remote locations 
via a coaxial cable. Another converts 
analog signals from sensors into the 
digital form computers can process. 

The other two boards allow the com¬ 
puter to control various power switch¬ 
es connected to mechanical parts in 
the test stand. 

The test software, developed in- 
house, allows operators to set the pa¬ 
rameters of a test and follow it on 
screen. But very little supervision of 
the test stand is actually needed after 
the initial settings are keyed in. "The 
basic use of the system,” says Bennett, 

"is to put a part in on one end, take it 
out on the other end, and know that 
it’s good.” □ —Gordon Graff 

Voice system 
cuts inventory 
errors 

Refrigerated loading docks are great 
for preserving food, but they have a 
chilling effect on the accurate taking 
of inventory. At the Carra Donna Pro¬ 
vision Co. (Boston), figures scribbled 
onto paper by frozen fingers were lat¬ 
er entered manually into the compa¬ 
ny computer—an inefficient and er¬ 
ror-prone process. To improve the 
situation, Carra Donna added a voice 
recognition circuit board to its IBM 
PC/XT, permitting workers to enter 
stock information verbally. 

The company chose a $2500 Votan 
VPC-2000 voice recognition system, an 
expansion card for the IBM PC that 
can also provide voice synthesis and < 

connect the computer to a telephone. 

This system saves the company as 
much as $18,000 a year—the cost of 
another employee—"and it doesn’t 
ask for days off or raises,” says Sandra 
Wyman, data processing manager for 
Cara Donna. 

The Votan-equipped PC/XT is in¬ 
stalled behind a glass window next to 
the loading dock. The stock handler 
communicates with the system via a 
microphone on a headset, an arrange¬ 
ment that leaves both hands free. As a 
forklift driver unloads crate after 
crate of, say, salamis or cheeses, the 
handler speaks their weights and seri¬ 
al numbers into the system. Spoken 
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numbers appear on the computer’s 
color video screen—visible through 
the glass window—allowing him to 
verify the data’s accuracy. If he makes 
a mistake, if someone else on the dock 
speaks, or if the computer fails to 
recognize a word, the handler can tell 
the computer to back up one or more 
entries. If he needs to speak to a co¬ 
worker, he can tell the unit to stop 
listening. 

The system’s vocabulary consists of 
the numbers 0 through 10, in addition 
to several basic editing and special 
function commands. According to 
Cara Donna, the voice recognizer has 
stopped transposition errors, the ten¬ 
dency to write down numbers out of 
sequence. The Votan board is "trans¬ 
parent” to the host computer in that it 
requires no changes in the other pro¬ 
grams Cara Donna runs. What’s 
more, says Wyman, "the system oper¬ 
ates at a level where an average per¬ 
son can use it.” 

Following its success with the load¬ 


ing dock application, the company has 
also begun using the voice recognizer/ 
synthesizer as a telephone ordering 
system, permitting customers (mainly 
grocery stores and delis) to phone in 
orders around the clock. The integrat¬ 
ed system can handle up to three call¬ 
ers at once and can respond with its 
synthesizer in a humanlike voice. The 
first time customers call, they must 
participate in a short "training ses¬ 
sion.” This allows the voice recognizer 
to learn how the user speaks, and it 
gives the customer time to get used to 
the sound of the synthesizer. The pro¬ 
cess, which entails speaking a prede¬ 
termined vocabulary into the tele¬ 
phone, takes approximately 20 
minutes. Once the session is complet¬ 
ed and a password has been assigned, 
the grocer or restaurant owner can 
begin using the system to order stock. 
"The main idea,” says Wyman, "is 
that the customer, and not one of our 
employees, is doing the work.” □ 

—Joseph J. Lazzaro 


Professional 


Brokerage house 
offers clients 
more choices 

As a result of the intense competition 
in today’s financial services industry, 
many of the smaller brokerage houses 
are overshadowed by the Merrill 
Lynches and Dean Witter Reynoldses 
of the world. Even leading regional 
firms like Raymond James & Asso¬ 
ciates—with more than 30 offices in 
Florida, Tennessee, and Georgia—are 
hard pressed to keep up. But Ray¬ 
mond James (based in St. Petersburg, 
Fla.) has found one way to stay in the 
game: providing its clients, many of 
them wealthy Sun Belt retirees, with 
personalized computer-based services. 

A year and a half ago, Raymond 
James began buying personal comput¬ 
ers and linking them to the larger 
machines from Tandem Computers 
that the firm uses to execute orders to 
buy and sell. So far, the company has 
about as many PCs as offices, having 
spent $125,000 to buy an assortment 
of IBM PCs, AT&T PC/6300s, Corona 
PCs, ITT Xtras, and Panasonic Senior 
Partners (all of which are IBM 
PC-compatible). "The ultimate goal is 
to have an intelligent terminal on 
every broker’s desk,” says Ken Ziesen- 
heim, VP of financial planning. He 
believes the PCs are especially well 
suited to investment counseling and 


long-term planning, allowing brokers 
to perform sophisticated "what if?” 
calculations on individual customer 
accounts. 

Ziesenheim himself uses one of the 
PCs to map out investment strategies 
for clients he advises about financial 
and estate planning. Tax planning 
software can quickly provide "a per¬ 
son in a particular cash flow or tax 
situation with ten different alterna¬ 
tives,” he says. Financial analysis pro¬ 
grams such as Lotus 1-2-3 can also 
instantly calculate how each invest¬ 
ment may diversify someone’s portfo¬ 
lio. Members of the firm who deal 
with corporate clients use the PCs to 
analyze how growing young compa¬ 
nies can raise money and to determine 
appropriate stock prices for initial 
public offerings. And for all Raymond 
James’s customers, the machines help 
meet the constant demand for infor¬ 
mation that is a hallmark of the bro¬ 
kerage business. Such a flow "instills 
client loyalty,” says Ziesenheim. "The 
more information—whether it’s good 
or bad—the happier the client is.” 

Within the firm, the PCs also serve 
as management aids to senior execu¬ 
tives, helping them track individual 
members of the sales staff and moni¬ 
tor overall company performance. Fi¬ 
nancial analysis programs make it 
easier to break out the balance sheets 
of individual departments and to 


chart the revenues from different ser¬ 
vices the firm offers. Impressed with 
the results of its experiments, the firm 
plans to increase the number of PCs at 
the staffs disposal, reports Ziesen¬ 
heim. "Everybody’s just beginning to 
tap the machine’s potential.” □ 

—Tim Smart 


A legal aide 
with a great 
head for facts 

The Atlanta law firm of Harkler- 
oad and Hardy is convinced that its 16 
personal computers save the firm 
time and keep its payroll lean. Since 
the mid-1970s, when the partners 
bought their first computer system, 
they have gradually let it take over 
tasks that range from the drafting of 
contracts, briefs, and other legal doc¬ 
uments to the writing of checks for 
office expenses. "We use computers in 
our financial accounting department, 
in keeping up with client lists, and for 
litigation support,” says senior part¬ 
ner Don Harkleroad, as well as for 
financial analysis in the tax and secu¬ 
rity cases that are the firm’s spec¬ 
ialty. 

In the past few years, Harkleroad 
and Hardy has spent $80,000 to up¬ 
date its old system, which was built 
around an IBM minicomputer. Today 
the firm’s 35 employees work with a 
more versatile array of equipment, 
including an IBM PC/AT, 12 IBM Dis- 
playwriters (personal computers cus¬ 
tomized for word processing), a Digital 
Equipment Corp. Rainbow VT-200, 
and two Hewlett-Packard 111 brief¬ 
case-size portables. The computers not 
only make it far simpler to generate 
contracts and other documents that 
contain standard "boilerplate” pas¬ 
sages but also help organize the reams 
of research material that must often 
be gathered for cases. "In litigation, 
particularly cases that involve many 
parties and complex proofs,” says 
Harkleroad, "we enter an awful lot of 
information,” knowing that the com¬ 
puter can quickly fish relevant facts 
out of its memory when they’re need¬ 
ed. He especially appreciates the 
word-processing system’s "search” 
function, which instantly locates and 
highlights key words or phrases in 
lengthy legal documents. 

The firm also uses its personal com¬ 
puters to send and receive electronic 
mail, which it increasingly relies on to 
communicate with clients who own 
computers and to link the senior part¬ 
ners’ portables with the office when 
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The personal computer 
that raised high performance 
to new heights. 


If you work with high volumes of information, 
you need answers fast. 


You need a personal computer that’s up 
to the task. 

Which is why IBM created the Personal 
Computer AT® system. It’s changed a lot of 
ideas about business computing. 

The idea of “fast” has become much 
faster. The idea of “data capacity” has 
become far greater. 

There are new definitions of “power” in a 
stand-alone PC. While phrases like “sharing 
files” and “multi-user systems” are being 
heard more often. 

And surprisingly, words like “affordable” 
and “state-of-the-art” are being used 
together. 

Clearly, the Personal Computer AT is 
different from anything that came before. 
And what sets it apart can be neatly summed 
up in two words. 

Advanced Technology. 

If you’ve ever used a personal computer 
before, you’ll notice the advances right away. 

To begin with, the Personal Computer AT 
is extraordinarily fast. That’s something 
you’ll appreciate every time you recalculate a 
spreadsheet. Or search through a data base. 

It can store mountains of Information — 
literally thousands of pages’ worth—with a 
single “hard file” (fixed disk). Or up to 


20,000 pages with an easy-to-add second 
hard file. 

The Personal Computer AT runs many of 
the thousands of programs written for the 
IBM PC family. Like IBM’s TopView, the 
program that lets you run and “window” 
several other programs at once. 

Perhaps best of all, it works well with both 
the IBM PC and PC/XT. Which is welcome 
news if you’ve already made an investment in 
computers. 

You can connect a Personal Computer AT 
to the IBM PC Network, to share files, 
printers and other peripherals with other 
IBM PCs—for a total office solution. 

You can also use a Personal Computer AT 
as the centerpiece of a three-user system, 
with your existing IBM PCs as workstations. 

Most important, only the Personal 
Computer AT offers these capabilities and 
IBM’s commitment to quality, service and 
support. (A combination that can’t be 
cloned.) 

If you’d like to learn more about the IBM 
Personal Computer AT, see your Authorized 
IBM PC Dealer, IBM Product Center or IBM 
marketing representative. For a store near 
you, call 1-800-447-4700 (in Alaska, call 
1-800-447-0890). 


The IBM Personal Computer AT, 
for Advanced Technology. 


IBM Personal Computer AT; PC/XT and TopView are trademarks of International Business Machines Corporation. 

Circle No. 5 2 on Reader Service Card. 
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they’re working at home or on the 
road. Harkleroad says he travels with 
the Hewlett-Packard "all the time,” 
using it aboard planes and in hotel 
rooms to keep in close contact with the 
firm. He also reports that he no longer 
lugs a briefcase home any more, pre¬ 
ferring to take the portable instead. 

The American Bar Association esti¬ 
mates that 80% of all lawyers use 
computers to some extent, although 


Hospital keeps 
patient records 
orderly 

How does a major hospital keep track 
of eight different study programs, 100 
staff members, and 3000 outpatients 
who make 60,000 visits a year? At 
McMaster University Hospital (Ham¬ 
ilton, Ont.), the answer is a database 


usually just to generate routine docu- system called Clinical Data Manager 
ments. The attorneys at Harkleroad (CDM), developed in 1976 at the Har- 


and Hardy, who say that their < 
puter expertise is self-taught, 
therefore ahead of the pack. In fact, 
Harkleroad reports that they do an 


vard School of Public Health. McMas¬ 
ter acquired the system in early 1983 
from Clinical Data in Boston, which 
specializes in healthcare electronics 


increasing amount of what he terms and information management. 


"computer law”—drafting licensing 
agreements for software companies 
and devising ways to protect their 
products from copyright infringe- 


"We’d previously used the universi¬ 
ty mainframe for storing and analyz¬ 
ing patient data,” says McMaster epi¬ 
demiologist Peter Pettingill, "but it 


ments. The firm also advises some of was a very slow way of retrieving 
its less technically oriented clients information.” Another drawback, he 
about appropriate systems for their says, is that the system could be used 
businesses. Thus, at the same time only by experienced programmers, 
micros are streamlining the firm’s op- By contrast, the CDM database— 
erations, they are actually expanding essentially an electronic file cabinet 
its practice. □ —Elizabeth Willson containing special information on any 

patient, physician, 
or subject the user 
wants to follow—is 
designed so the hos¬ 
pital staff can set 
up files themselves 
simply by answer¬ 
ing a series of ques¬ 
tions in plain En¬ 
glish. Patient files, 
for example, might 
be arranged to con¬ 
tain such parame-, 
ters as age, weight, 
i v. surgical history, 

I and special risk fac- 

tors. 

Once the data¬ 
base is defined, 
says Pettingill, 
data are entered or 
retrieved in just a 
few seconds. The 
system also con¬ 
tains several sub¬ 
routines for evalu¬ 
ating the accuracy 
of new data against 
a series of internal 
checks. Blood pres¬ 
sures are compared 
with a previously 
defined range of 
values, for exam¬ 
ple; if a reading is 
entered that is out¬ 
side the range, an 
5 error 


prompts the user to recheck the entry. 
Moreover, any entry can be called up 
and combined with other entries—a 
feature helpful for designing and initi¬ 
ating new research programs. 

"Suppose we want to do a study, and 
need 75 patients within a certain age 
group who have been diagnosed with 
such and such a condition,” says Pet¬ 
tingill. "This system lets us go 
through all our records in just a few 
minutes, then prints a list of potential 
candidates.” Such data can even be 
used to generate patient query letters 
through an optional word-processing 
interface. And once the study has 
been completed, CDM’s built-in statis¬ 
tical program can analyze results. 

The system is being installed on 
IBM PC/ATs at various locations 
throughout the multibuilding com¬ 
plex, to be used primarily by clinical 
program managers and clerical staff. 
(The hospital also maintains a larger 
version of CDM, using a DEC minicom¬ 
puter.) For now, the program is used 
primarily for tracking patient pro¬ 
gress and maintaining physician files. 
But Pettingill is convinced that 
McMaster has only begun to explore 
the full potential of the program. "It’s 
a lot like playing the piano,” he says. 
"You can satisfy yourself with a few 
simple tunes, or you can work your 
way up to the concert hall.” 

CDM has also provided an unexpect¬ 
ed benefit. By allowing program man¬ 
agers to pull complex reports together 
quickly, it has become a valuable tool 
for keeping funders informed about 
the hospital’s programs (an activity 
that often consumes much adminis¬ 
trative time). "Even if we used CDM 
only for this purpose,” says Pettingill, 
"it would probably pay for itself after 
a year.” □ — H. Garrett De Young 


Architects try 
a new blueprint 
for success 

The resumes Bill German receives 
from aspiring young architects these 
days list more than just design experi¬ 
ence and educational background. In¬ 
creasingly, they also mention the 
kinds of computer systems that appli¬ 
cants are accustomed to using. To at¬ 
tract and keep such talent was one 
reason McCleary/German Associ¬ 
ates—a small Houston architectural 
firm that specializes in designing 
bank buildings—plunked down 
$15,000 last April for its first comput¬ 
er system: an IBM PC/AT and architec- 
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With architectural design software from Mega CADD, a McCleary/German building plan (left) 
automatically accommodates changes in a particular office (center and right). 


tural design software from Mega- 
CADD (Seattle). Another incentive for 
the purchase was keeping up with the 
competition. "All our larger competi¬ 
tors were doing it,” says German, a 
partner in the 45-year-old, 20-employ- 
ee firm. "How can you ride a horse 
when everyone else has cars?” 

Architects at McCleary/German 
still draw their initial plans by hand, 
but they now convert these drawings 
to computer models. By sliding a com¬ 
puter "mouse” across a plan, they 
enter various points in a drawing, 
which the system then connects to 
complete the model. Common objects 
such as chairs, desks, windows—even 
whole wings of buildings—can be 
stored in the computer’s disk memory 
and called up later. 

Although the design software can’t 
perform tasks as complex as solids 
modeling—a feature of high-powered 
mechanical engineering programs— 
the small-scale system still greatly 
increases the firm’s productivity, says 
German. If a client wants to modify a 
drawing by, say, moving a wall, it can 
be deleted electronically and quickly 
drawn in elsewhere. The drawing can 
be manipulated in varying scale— 
zooming in on an elevator, or stepping 
back to take in landscaping. The sys¬ 
tem will remove "hidden lines”— 
those making up the back side of a 
desk, for instance, for a room’s front 
view—and can even produce a shaded 
three-dimensional drawing. 

The PC also comes in handy after a 
design is finished. "It used to take two 
to three days to calculate gross rent¬ 
able square footage of a building,” 
says German. Now, from a model’s 
dimensions and scale, the computer 
can precisely calculate area "in five 
minutes.” Of course, he adds, the data 
fed in must be precise: "The computer 
doesn’t recognize guesswork.” 

The firm’s ability to make quick 
changes and offer an array of options, 


says German, has already brought in 
new business. For example, a Houston 
landlord recently commissioned a se¬ 
ries of alternative layouts for a bank 
on one floor of an oddly shaped build¬ 
ing. He can now show prospective ten¬ 
ants laser-printed drawings of five 
possible designs. 


Education 


Videodisc 

trains 

service reps 

Like many service support represen¬ 
tatives, those at Xerox must field 
phoned-in customer complaints, re¬ 
cord the problems accurately, and re¬ 
lay appropriate information to field 
service technicians. Unlike most sup¬ 
port reps elsewhere, however, they 
are now being trained with an auto¬ 
mated system that combines the pro¬ 
cessing power of personal computers 
with the audiovisual capabilities of 
videodiscs. 

To teach the personal skills re¬ 
quired, as well as the technical, Xerox 
turned to interactive laser videodiscs. 
Instead of passively reading textual 
information, the student can actually 
see how experts do the job. The stu¬ 
dent can easily loop back through the 
program to review any lesson. 

In a typical Xerox program vi¬ 
gnette, the student sees a service rep 
sitting in front of a computer terminal 
and talking to a customer. The stu¬ 
dent can hear both sides of the conver¬ 
sation, watch data being entered and 
displayed, and observe how the rep’s 
responses vary according to the ur¬ 
gency of the problem and the nature 
of the call. One of the telephone skills 
imparted, for example, is how to deal 
with a customer who is taking too 
much time to explain the difficulty. 


Despite its numerous advantages, 
the computer has remained a mystery 
to some members of the firm’s staff. 
"They’re going to ride horses for a 
while,” says German. "But several of 
us jumped right in and spent every 
available hour learning how to use 
it.” □ —Dan Beucke 


Xerox’s video production depart¬ 
ment is developing courseware mod¬ 
ules using course-authoring software 
called Authority, from Interactive 
Training Systems (ITS) in Cambridge, 
Mass. According to Jim Ozipko, man¬ 
ager of training development at Xerox 
National Service (Rochester, N.Y.), 
Authority makes it easy to create 
multimedia courseware—for exam¬ 
ple, combining computer-generated 
text with a video scene and adding 
supporting audio—and helps develop¬ 
ers build pathways to different parts 
of the courseware in anticipation of 
student questions. ITS licenses its Au¬ 
thority software for a fee of $9500 to 
companies such as Xerox, which use it 
to produce courses for internal use. 

The Xerox training system, also ob¬ 
tained from ITS, includes an IBM PC 
(which controls the pace of program 
delivery, generates appropriate text 
and graphics, and tracks student per¬ 
formance), a Hitachi videodisc player 
(some Pioneer and Sony machines are 
also used), a PC controller board, and a 
Zenith high-resolution color monitor. 
The complete system costs $9950. 

Xerox began using the videodisc 
training systems just last April, but 
the early results have been encourag¬ 
ing, says Ozipko. "Training is now 
consistent in different locations, and 
easy to administer. On the whole, we 
are accomplishing more training in 
less time.” □ — Dennis Livingston 
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R for lower 
training costs 

Houston-based Owen Healthcare 
manages pharmacies for 130 hospitals 
in 29 states. By providing everything 
from medications to lighting fixtures, 
and by having its pharmacists pro¬ 
mote generic drugs, Owen helps cut 
patient costs and boost pharmacy 
profits. Now the firm has come up 
with a way of reducing one of its own 
costs: pharmacist training. Owen is 
replacing a $1500-per-site in-person 
training program in pharmacy ac¬ 
counting and related procedures with 
computer-based courses. 

The computer-based training (CBT) 


WORK 


AT 


program is a pet project of Joel Farb, 
director of research and special pro¬ 
jects. A self-styled "radical behavior- 
alist” with a degree in developmental 
psychology, Farb puts his faith in self- 
paced instruction—especially when 
provided by a computer that can ask 
questions and give feedback. Armed 
with a $495 CBT software develop¬ 
ment package called "The Author 
Plus” from Raptor Systems (Stillwa¬ 
ter, Minn.), Farb developed the 
courses to run on Owen’s Sperry per¬ 
sonal computers. 

Incorporating textual information 
and simple graphics followed by mul¬ 
tiple-choice questions, the accounting 
course teaches Owen’s elaborate cost¬ 



C hildren who play with bees normally get little out of the experience oth¬ 
er than a painful lesson about how the bee’s stinger got its name. But 
scientists have long been fascinated by the activities of these social insects, 
and a new software package called “The Honey Factory” is designed to in¬ 
still some of the scientists’ knowledge and wonder in grade-school children. 
“The Honey Factory” is set up as a game of survival, with students playing 
the roles of bees who must forage for food, avoid predators such as birds and 
spiders, guard and expand the colony, and swarm to start new hives. There 
are four increasingly difficult levels of play (A). After the first level, students 
must divide the bees into groups that perform specific tasks (B). Scouts, for 
example, explore the area around the hive searching for food sources (C), and 
must be aware of the weather (bees don’t fly in the rain), the time (they must 
return to the hive by 6 PM), and their own supply of “fuel” (the energy they 
gain by drinking nectar). When a scout returns to the hive, the student fills 
in a “Tell Chart” to give information such as which type of flower was found 
(D) and how many foragers are required to collect the nectar and pollen. The 
$49.95 software, created by Keron Productions (New York) and sold by Holt, 
Rinehart and Winston (New York), runs on Apple personal computers. 


tracking procedures. Pharmacists 
learn, for example, to check every 
medication listed on a patient bill 
against the pharmacy’s invoice, the 
nursing records, and the patient’s 
charts. A companion course teaches 
pharmacists and support personnel 
how to keep up with volatile drug 
prices, which may shift monthly. A 
third course teaches employees in the 
home office how to use the company’s 
computerized phone system. Courses 
are split into a maximum of 10 one- 
hour sessions, each providing the op¬ 
portunity to examine quiz results and 
review those areas not mastered the 
first time around. 

Owen’s CBT program is still in a 
testing stage, but Farb expects the 
results to equal or better those of in- 
person training—and at a far lower 
cost. He also sees advantages over 
noncomputer forms of self-paced 
training. Written manuals don’t de¬ 
mand the student’s attention and 
don’t provide immediate feedback; 
traditional audiovisual presentations 
aren’t interactive enough to make the 
lessons stick; and interactive laser 
videodisc systems are too expensive, 
at least for a company with small, 
dispersed groups of personnel. 

Of course, PCs aren’t all that cheap 
either. But almost a quarter of Owen’s 
pharmacies already have PCs to help 
run operations, and that proportion is 
expected to grow. Course development 
represents the major cost of CBT pro¬ 
grams. At a ratio of about 100 hours of 
development for each hour of finished 
lessons, salary costs can top $10,000 
for a 10-hour course. But Farb points 
out that costs for traditional course 
development can approach that fig¬ 
ure. And because CBT should prove 
more effective than other methods, 
asserts Farb, the company will also 
save on "the very real costs associated 
with accounting errors.” □ 

—DavidH. Freedman 

Computerizing 
the campus 

Until a few years ago, most of the 
computing at Carnegie-Mellon Uni¬ 
versity (Pittsburgh) was done on ter¬ 
minals connected to campus main¬ 
frames. Now, these "dumb” terminals 
have all but been replaced by personal 
computers, which can serve as inde¬ 
pendent processors as well as termi¬ 
nals that can access mainframe infor¬ 
mation. "Few students graduate from 
here without being exposed extensive¬ 
ly to the computer as a working tool,” 
says John Patrick Crecine, CMU’s se- 
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nior vice-president of academic af¬ 
fairs. "It’s just as basic to their class¬ 
room activities as the library.” 

CMU counts at least 4200 personal 
computers in use among its 4200 un¬ 
dergraduates, 1200 graduate stu¬ 
dents, and 500 faculty members. Al¬ 
though students are not required to 
buy their own computers, up to half 
the student body has done so, taking 
advantage of the 30-55% discounts 
that CMU has arranged with various 
manufacturers. According to Crecine, 
some 2000 of the personal computers 
are IBM PCs, PC/XTs and PC/ATs, and 
another 2000 are Apple Macintoshes. 
The remaining 200 micros are about 
equally divided between Digital 
Equipment and Hewlett-Packard ma¬ 
chines. About 70% of the IBMs have 
been obtained either through dona¬ 
tion from the company for research 
purposes, or through institutional 
purchases by CMU for use by faculty 
and by students in computer centers. 
The remaining 30% of the IBMs have 
been individually purchased. These 
percentages are almost exactly re¬ 
versed for the Macintosh. 

Most students use personal comput¬ 
ers to enhance productivity, through 


such applications as word processing, 
electronic communications, and data 
manipulation. Computers also find a 
wide range of uses as educational tools 
in many classrooms. "Every depart¬ 
ment has at least one significant soft¬ 
ware project under way, with fine arts 
and liberal arts courses providing 
many of the most interesting micro 
applications,” says Crecine. 

Students in the introductory psy¬ 
chology course, for example, can use a 
computer to duplicate some classic 
experiments in perception and memo¬ 
ry. In one experiment the computer 
displays visual patterns at predeter¬ 
mined intervals and then tests stu¬ 
dent subjects on their recall. Examin¬ 
ing test results for the classroom, the 
students can draw conclusions and 
check them against those of the origi¬ 
nal experiment. In an application that 
makes use of the computer’s ability to 
sort through data, students studying 
the industrialization of American so¬ 
ciety can trace changes in the social 
status of immigrants by analyzing in¬ 
formation contained in the personnel 
records of a now-defunct Pittsburgh 
steel mill. And in a world history 
class, students build hypotheses about 


the causes of unrest leading to the 
French Revolution by examining in¬ 
formation coded from the Notebooks 
of Grievances. 

In these applications the student is 
exposed to the kinds of data used by 
professionals in each field and the 
ways in which they might draw out 
and test hypotheses. This can be "a 
more helpful way of getting across 
concepts than a textbook,” says John 
Stuckey, director of computing at 
CMU’s College of Humanities and So¬ 
cial Science—though he also stresses 
that "the computer does not dominate 
the classroom.” 

CMU buttresses its applications 
with an array of resources. To ensure 
a minimum level of computer compe¬ 
tency, every incoming student must 
take a basic computer course. This 
course, part of a new universitywide 
core curriculum, familiarizes stu¬ 
dents with nonprogramming skills 
such as text editing, database man¬ 
agement, and electronic communica¬ 
tions. A Center for the Design of Edu¬ 
cational Computing helps faculty to 
develop software and serves as the 
home base for a program-sharing con¬ 
sortium of about 15 universities. And 
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an Information Technology Center 
pursues research under a $20 million, 
three-year program sponsored by IBM 
to help devise the software, file sys¬ 
tems, protocols, and user interface for 
an advanced "scholar’s workstation” 
being developed by the company. □ 

—Dennis Livingston 

Grade-schoolers 
embark on 

science •“voyage” 

Innovative software for microcomput¬ 
ers is helping education take on new 
dimensions in the grade-school class¬ 
room. One prominent example is a 
multimedia package that tracks the 
adventures of a teenage crew sailing 
aboard the ketch Mimi in search of 
humpback whales. "Voyage of the 
Mimi”—a $1000 package of 13 video¬ 
cassettes, four microcomputer pro¬ 
grams, and associated print materials 
from Bank Street College (New 
York)—lets students explore new 
methods of scientific research on 
whales while learning navigation, 
ecology, and computing. 

Developed under a grant from the 
U.S. Department of Education, "Voy¬ 
age of the Mimi” is designed to supple¬ 
ment the standard school curricula 
for grades four, five, and six. The 13 
half-hour shows each consist of a 15- 
minute episode in a continuing adven¬ 
ture drama plus a documentary "ex¬ 
pedition” that expands on one of the 
episode’s concepts. The four related 
computer programs—Maps and Navi¬ 
gation, Whales and their Environ¬ 
ment, Introduction to Computing, 
and Ecosystems—employ computer- 
graphic simulations to demonstrate 
the scientific concepts introduced in 
the films and help the class explore 


subjects further. The software (pub¬ 
lished by Holt, Rinehart and Win¬ 
ston), which runs on the Apple lie and 
lie personal computers, can also be 
used separately from the video¬ 
cassettes. 

Teachers who have used the pack¬ 
age say that its multidisciplinary ap¬ 
proach allows for a colorful and prac¬ 
tical way of learning. "I had kids 
coming in every day asking, 'Can we 
do "Mimi” again?’ ” says Yolanda Ro¬ 
driguez, a math teacher in the Cam¬ 
bridge, Mass., school system. "The 
program is stimulating and practical¬ 
ly limitless in its usefulness. The end- 


Solar house 
runs itself 

Jack Turner hasn’t turned off his com¬ 
puter in four years. The Apple II + sits 
in a corner utility room of his Cam¬ 
bridge, Mass., house, maintaining 
nonstop control over an innovative 
solar heating system. Basing its deci¬ 
sions on various temperature read¬ 
ings, the computer actuates valves 
and pumps to direct the flow of water 
among the system’s main elements: 
rooftop collection panels, two insulat¬ 
ed tanks of unequal size, a heat pump, 
and heat exchanging coils. Turner, an 
electrical engineer, worked with the 
architect and building contractor to 
make sure the house would accommo¬ 
date this equipment and all the atten¬ 
dant wirings. 

In normal operation, water from 
the large tank circulates through the 
500 square feet of collectors. The solar 
control program, which Turner wrote 
in BASIC, continuously compares the 


ing always comes too soon.” The pro¬ 
gram demands a lot of time from 
teachers, she notes, but "it gets the 
kids excited about math, science, and 
technology in a way that conventional 
textbook instruction can’t.” 

Mary Leonard, a home economics 
teacher in Arlington, Mass., reports 
that school administrators are also 
enthusiastic about the program, de¬ 
spite its cost. "Some want to extend it 
from six or eight weeks to a full year,” 
she says. "They’re seeing teachers us¬ 
ing it to open up a world of science to 
children who may otherwise have 
shown little interest.” □ —Alison lx 


temperature of the water entering 
and exiting the collector; as long as 
the exit water is warmer, the comput¬ 
er maintains the flow. When the in¬ 
door thermostat calls for heat, tank 
water is directed through the heat¬ 
exchanging coils, which sit in a con¬ 
stant stream of air blowing through 
the house ductworks. 

When water in the big tank drops 
below the 80° F minimum tempera¬ 
ture needed to keep the house warm, 
the heat pump enters the picture. The 
computer routes the tepid water 
through the refrigerator side of the 
heat pump and sends water from the 
small tank through the heating side, 
resulting in a heat transfer from the 
big tank to the small one. Because of 
the small tank’s comparatively low 
thermal mass, its temperature rises 
appreciably, and it can be used to heat 
the house. 

On cold, dark days when the com¬ 
bined efforts of the sun and the heat 
pump can’t keep the house comfort- 


Consumer 
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able, a backup furnace kicks on. As a 
safeguard against computer failure, 
the furnace is controlled by a conven¬ 
tional thermostat "totally outside the 
computer loop,” says Turner. In sum¬ 
mertime, the solar collectors take a 
vacation, but the heat pump stays on. 
Its hot output augments the gas hot 
water heater, and its cold output flows 
to the heat exchanger to cool the 
house. Turner figures the total bill for 
heating and cooling—including gas 
for the furnace and electricity for the 
heat pump—comes to about $850 a 
year. 

Although the solar control program 
normally runs nonstop, Turner can 
suspend it temporarily to free the 
computer for other tasks. When he 
wants to tap into an on-line database, 
for example, the heat pump, valves, 
and water pumps remain in the same 
operating state they were in at the 
time of the interruption. When 
Turner reloads the solar program, it 
automatically resumes control of the 
house on the basis of current tempera¬ 
ture readings. □ —Herb Brody 

Tracking 
investments 
like a pro 

When Donald Kraft of Skokie, Ill., 
retired four years ago, he decided it 
was time to take his stock portfolio 
more seriously. He began charting his 
investments with a newly purchased 
IBM PC and popular spreadsheet pro¬ 
grams—first VisiCalc and later Lotus 
1-2-3. Recalling the many years he 
pored over the back pages of the Wall 
Street Journal, Kraft says, "I don’t 
know how I did without the PC.” To¬ 
day, updating his portfolio of 25 to 30 
stocks takes barely a minute; Kraft 
connects his computer to the phone 
system with a Hayes 1200B modem 
and takes advantage of evening dis¬ 
count phone rates to dial up stock 
quotes long after the markets have 
closed for the day. "It costs me about 
40(/ a night,” he says. 

Over the last four years, Kraft tried 
various software packages designed to 
assist individual investors; he found 
some that were "good” but none that 
satisfied him completely. Fortunate¬ 
ly, he discovered that "spreadsheet 
programs like Lotus 1-2-3 were just 
ideal” for his purposes, and he devised 
a series of 10 portfolio programs based 
on 1-2-3. One program automatically 
issues "sell” orders when stocks reach 
individually predetermined prices, 
while another calculates his current 



net worth. Yet another program in¬ 
corporates the Dow Jones Industrial 
Average and the Standard & Poor 500 
index daily, so Kraft can compare his 
own portfolio’s performance against 
the most common market yardsticks. 

Looking back on his old method of 
totaling up gains and losses with pen¬ 
cil and paper, Kraft realizes that he 


"never really kept records before,” 
discouraged by the effort needed to 
track a portfolio by hand. "Now,” he 
says, "I feel I have more control.” 

Since buying his computer, Kraft 
has become active in the American 
Institute of Individual Investors, a 
Chicago-based organization that has a 
special group for members with com- 
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puters. The group, which acts as a 
formalized grapevine for information 
on hardware and software, surveys 
members annually about their equip¬ 
ment and publishes a newsletter to 
help investors like Kraft learn the 
latest in computerized portfolio man¬ 
agement. Kraft sells copies of his own 
investment programs to other mem¬ 
bers for $100. □ —Tim Smart 

Avoiding 
hassles by 
banking at home 

For Kathryn Dallam, a 28-year-old 
secretary from the Bronx, computer¬ 
ized home banking was an escape 
route from financial chaos. "I used to 
bounce checks like crazy,” she says. 
But that all changed in 1981, when 
she agreed to become one of 200 test 
customers for the pilot version of 
Chemical Bank’s Pronto home bank¬ 
ing service. Dallam liked the service 
so much that she bought an Atari 400 
personal computer through the bank 
and is now one of 25,000 consumers 
who use PCs to tap into Chemical’s 24- 
hour home banking system. 

With the obvious exceptions of de¬ 
posits and cash withdrawals, Dallam 
can conduct all her banking transac¬ 
tions through her computer. She has 
around-the-clock access to account 
balances and can transfer money 
from one account to another or pay 
bills electronically to 4500 participat¬ 
ing New York merchants and compa¬ 
nies. Her Atari also plugs her into 
Chemical’s latest interest rates for 
money market funds, home mort¬ 
gages, and other bank loans. 

Dallam has never determined pre¬ 
cisely how much money she saves by 
avoiding postage costs, check-printing 
fees, and bounced-check penalties, but 


the most precious saving, she says, has 
been of time. She no longer has to 
spend hours trying to balance her 
checkbook or waste her lunch hour 
standing in long bank lines. When she 
has questions concerning her ac¬ 
counts, she simply turns on her com¬ 
puter and modem, dials a phone num¬ 
ber, and types her password and her 
secret account number on the comput¬ 
er keyboard. Inquiries sent during 
banking hours get an immediate re¬ 
ply; those sent after hours are an¬ 
swered the next morning. 

Although most of Chemical’s home¬ 
banking customers use personal com¬ 
puters that are more sophisticated 
than the Atari 400, Dallam finds her 
simple machine quite adequate. 
"Home banking has made my life a lot 
easier,” she says. "I’d recommend it to 
anybody.” And it’s been over four 
years now since she oounced a 
check. □ —Elizabeth Willson 

Game pits 
players against 
killer microbes 

Nearly 20 years ago, the movie Fan¬ 
tastic Voyage chronicled a fictional 
journey through the human body. 
Now the trip can be taken at home— 
on a video screen—with a computer 
game called "Microbe: the Anatomi¬ 
cal Adventure.” Developed by Syner¬ 
gistic Software (Renton, Wash.), "Mi¬ 
crobe” puts the player in a race 
against time to save a critically ill 
patient; a miniature submarine must 


be guided through the bloodstream, 
with a stop at the liver (the sub’s fuel 
station), a trip through each chamber 
of the heart, and a run through intri¬ 
cate mazes within the lungs. 

What makes "Microbe” more inter¬ 
esting than many other games in the 
"obstacle course” genre is its accurate 
portrayal of human anatomy, says Jo¬ 
seph Elia, an editor at The New En¬ 
gland Journal of Medicine by day and 
a game reviewer for Popular Comput¬ 
ing magazine by night. He reports 
that it realistically simulates blood 
flow from one ventricle to another, for 
instance, as well as the body’s respons¬ 
es to medical treatments. 

A journey lasts IV2 hours on aver¬ 
age, and takes place under one of 1000 
possible scenarios that combine life- 
threatening emergencies—from ar¬ 
tery blockages to gunshot wounds— 
with personalized medical histories 
complete with allergies and chronic 
ailments. Players must also respond 
to attacks by viruses or bacteria and to 
major crises like heart failure. If the 
time pressure gets too intense, howev¬ 
er, they can freeze the action for a rest 
or a quick anatomy cram session. 

Elia, who plays "Microbe” on his 
Apple He, admits that a brushup on 
anatomy improved his own times but 
claims that anyone from age eight up 
should be able to master the game 
with practice. He predicts that "Mi¬ 
crobe” will be especially popular with 
parents of joystick junkies and with 
adult players who want games to have 
redeeming educational value but to be 
fun nonetheless. □ —Mary Jo Foley 


Reprints available 

For full-color reprints of this special report, available for $3.50 each, send check or 
money order to High Technology, 38 Commercial Wharf, Boston, MA 02110, attn: 
John Titus. For individual sections or discounts on quantities of 100 or more, call 
John Titus, (800) 372-0018; Mass, residents: (617) 227-4700. 
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Some Historic Breakthroughs 
Don’t Take As Much Explaining 
As CompuServe. 


But then, some historic break¬ 
throughs could only take you from 
the cave to the tar pits and back 
again. 

CompuServe, on the other hand, 
makes a considerably more civilized 
contribution to life. 

It turns the personal computer into 
something useful. 

CompuServe is an information ser¬ 
vice. Just subscribe, and 24 hours a day, 

7 days a week, a universe of information, 
entertainment and communications is 
at your service. 

A few of the hundreds of things you 
can do with CompuServe: 

COMMUNICATE 

Easyplex™ Electronic Mail puts friends, 
relatives and business associates in con¬ 
stant, convenient touch. 

CB Simulator lets thousands of enthusi¬ 
astic subscribers “chatter away” on 72 
different channels. 

Over 100 Forums welcome you to join 
their online “discussions.” They’re for 
everyone from computer owners and 
gourmet cooks to physicians and game 
players. 

BuUetin Boards let you “post” messages 
where thousands will see them. 

HAVE FUN 

Our fuU range of games includes “You 
Guessed It!,” the first online TV-style 
game show played for real prizes; Mega- 
Wars III, the ultimate in interactive 
excitement; board; parlor; sports and 
educational games. 

SHOP 

THE ELECTRONIC MALL " gives you 
‘round the clock shopping for name 
brand goods and services at discount 
prices from nationally known stores and 
businesses. 

EasyPtax and ELECTRONIC MALL a 


SAVE ON TRIPS 

TWA Travelshopper SM lets you scan 
schedules and fares, find the best bar¬ 
gains and order tickets online. 

A to Z Travel/News Service provides 
latest travel news plus complete informa¬ 
tion on over 20,000 hotels worldwide. 

MAKE PHI BETA KAPPA 

Grolier’s Academic American 
Encyclopedia’s Electronic Edition 

is a complete, constantly updated 
general reference encyclopedia. 

The College Board, operated by the 
College Entrance Examination Board, 
helps you prepare for the SAT, choose 
a college and get financial aid. 

BE INFORMED 

The AP News Wire (covering all 50 
states and the nation), the Washington 
Post, USA TODAY Update and business 
and trade publications are constantly 
available. And our electronic clipping 
service lets us find, clip and file specific 
news for reading at your convenience. 

INVEST WISELY 

Comprehensive Investment Help 

includes complete statistics on over 
10,000 NYSE, AMEX and OTC securities. 
Historic trading statistics on over 50,000 
stocks, bonds, funds, issues and options. 
Five years of daily commodity quotes. 
Standard & Poor’s. Value Line. And over 
a dozen other investment tools. 

Site II provides demographic and sales 
potential information by state, county 
and zip code for the entire country. 

And now for the pleasant surprise. 

Although CompuServe makes the 
most of any computer, it’s a remarkable 
value. You get low start-up costs, low 
usage charges and local-phone-call 
access in most major metropolitan areas. 


Here’s how to use CompuServe. 

CompuServe is “menu-driven,” so 
beginners can simply read the lists of 
options on their screens and then type 
in their selections. 

Experts can just type in “GO" followed 
by the abbreviation for whatever topic 
they’re after. 

In case of confusion, typing “H” for 
help brings immediate instructions. 

And you can ask general questions 
either online through our free Feedback 
service or by phoning our Customer 
Service Department. 

How to subscribe. 

To access CompuServe, you’ll need a 
CompuServe Subscription Kit; a com¬ 
puter, terminal or communicating word 
processor; a modem and in some cases, 
easy-to-use communications software. 

With your Subscription Kit, you’ll 
receive a $25 usage credit, a complete 
hardcover Users Guide, your own 
exclusive user ID number and prelim¬ 
inary password, and a subscription to 
CompuServe’s monthly magazine, 

Online Today. 

Subscription Kits are available in 
computer stores, electronic equipment 
outlets, retail stores and catalogs. You 
can also subscribe with materials you’ll 
find packed right in with many com¬ 
puters and modems sold today. 

Make a move of historic proportions. 
Subscribe to CompuServe today. 

To receive our free informative bro¬ 
chure or to order direct, call or write; 

CompuServe* 

Information Services 

RO. Box 20212, 5000 Arlington Centre Blvd. 
Columbus, OH 43220 

800 - 848-8199 

In Ohio, call 614-457-0802 
CirdeNo2£on Reader Service Card. 











The uses 


Summary: 

Even the smoothest voice is dis¬ 
continuous, especially in con¬ 
versation. Data communications 
has bursts of message and peri¬ 
ods of silence, too. Even TV has 
some “bursty” traits. GTE scien¬ 
tists are isolating silences and 
inserting other messages into 
them. This permits voice and 
data to coexist on the same 
channel at the same apparent 
time. The development stems 
from parallel research in mi¬ 
croelectronics, silence detec¬ 
tion, speech, voice compression 
and signal processing. 

Without basic change, or vast 
growth, telephone networks will be 
unable to cope with the anticipated 
traffic of the 1990’s. The prolifera¬ 
tion of personal computers and data 
terminals has already placed a strain 


on switching and transmission facili¬ 
ties. It has also placed demands on 
networks that are much different 
from the original voice-communica¬ 
tions concept, in which average time 
of connection was three minutes. 

Today, far shorter and far longer 
connections abound, more subscriber 
lines are in demand, and there are 
growing needs for enhanced services 
and faster switching. 

Out of research dating from 1979, 
GTE has developed a switching sys¬ 
tem that promises not only to triple 
present transmission capacity but 
also to process calls 20 times faster. 
The system is called Burst Switching. 

The nature of speech. 

Our world is full of holes. Matter is 
mostly empty space. Conversation is 
mostly silence. But, even though 
speech is 2/3 silence interspersed 
with bursts of sound from 0.1 to 1.5 
seconds long, if that speech goes over 
a telephone line, the line is locked up 
for the duration. 


But, with Burst Switching, we can 
shoehorn other messages into the si¬ 
lences, automatically easing the 
pressure on transmission facilities. 
Theoretically, in fact, we triple 
transmission capacity. 

VHSIC. 

Through Very High-Speed Inte¬ 
grated Circuits (in which we are cur¬ 
rently researching devices with 
submicron feature size), we are able 
to make and break telephone con¬ 
nections at increasingly high speeds. 
Voice lines need be dedicated only 
for the very brief duration of voice 
bursts. At other times, channels are 
available for other voice messages, 
or for data streams which are also 
“bursty” in nature. In addition, 
video, because of its built-in redun¬ 
dancy, can be considered to have 
bursts, too. 






of silence. 


Message compression. 

The capacity needed to transmit 
speech can be made even smaller if 
the information that must be sent to 
make it recognizable can be mini¬ 
mized. Our scientists have reduced 
the 64 kb/s signals to 16 kb/s while 
retaining high quality. 

Thus, transmission-capacity re¬ 
quirement is reduced by a factor of 
four. 

We are working, as well, on tech¬ 
niques for compressing video signals 
from 90 Mb/s to 64 kb/s. This will 
have special relevance for such ac¬ 
tivities as video conferencing. 

So transmission capability grows 
and switching becomes faster—and 
we can now envision future tele¬ 
phone systems able to carry billions 
of simultaneous calls. 


The box at the right lists some of 
the pertinent papers GTE people 
have published on Burst Switching 
and related subjects. For any of 
these, you are invited to write GTE 
Marketing Services Center, Depart¬ 
ment TPIIB, 70 Empire Drive, West 
Seneca, NY 14224. 



Burst Switching experimental model. 


Pertinent Papers. 

Burst Switching—An Introduction, 
IEEE Communications Magazine, 
November 1983. 

New Switching Concept Integrates 
Voice and Data Bursts, PROFILE, 
September 1983. 

A PCM Frame Switching Concept 
Leading to Burst Switching Network 
Architecture, IEEE Communications 
Magazine, September 1983. 
Application of the Burst Switching 
Technology to the Defense Communi¬ 
cations System, Proceedings 1983 
IEEE Military Communications Con¬ 
ference, MILCOM ’83, Washington, 
D.C. 

Performance Evaluation of a Distrib¬ 
uted Burst-Switched Communications 
System, Proceedings Second Annual 
Phoenix Conference on Computers 
and Communications, March 1983. 

A Complementary Speech Detection 
Algorithm, Proceedings of GLOBE- 
COM ’83, November 1983. 





In Burst Switching, the roughly 65% silence in speech 
can be filled with data streams and other messages, 
effectively tripling transmission capacity. 
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SYNTHETIC METALS 
NEAR REALITY 



New findings 


boost hopes 


of big payoffs 


for nonmetallic 


conductors 


middling conductors above their tran¬ 
sition temperatures; at room tempera¬ 
ture, they are only about a hundredth 
as conductive as copper.) In the past 
three years, those temperatures have 
risen from -272° to -265° C. And 
while the latter can hardly be consid¬ 
ered balmy, such results "lead you to 
speculate that it’s possible to do much 
better,” says Jack M. Williams, senior 
chemist at Argonne National Labora¬ 
tory (Argonne, Ill.). 

Progress has also been made in low¬ 
ering the pressures needed to make 
synmetals superconducting. While 
pressures of up to 12,000 atmospheres 
were once required to produce super¬ 
conductivity in the chilled materials, 
recent molecular remodeling has made 
some of them superconducting at at¬ 
mospheric pressure. 

But transition temperatures will 
have to rise to at least — 243° C to make 
superconducting synmetals practical 


L ightweight organic compounds 
with metal-like electrical proper¬ 
ties have held out vast technological 
promise for two decades. Called syn¬ 
thetic metals, or synmetals, they’ve 
been proposed as components in com¬ 
pact, high-efficiency electric motors, 
zero-loss electrical transmission lines, 
and ultradense supercomputer circuit¬ 
ry. Until recently, however, these 
goals have been elusive, largely be¬ 
cause they require superconductiv¬ 
ity—the ability to carry an 
electric current with near¬ 
zero resistance. Several 
such materials have now 
been developed, rekindling 
the hope that synmetals can 
be put to work in industry. 

Synmetals are also inter¬ 
esting for their light weight 
(typically only about half 
that of ordinary metals). 

They might be ideal for 
spacecraft electronics, for 
example, and motors using 
superconducting magnets 
would be smaller, lighter, 
and more efficient than pre¬ 
sent motors. 

At least some of these ap¬ 
plications now seem to be 
within striking distance of 
reality. Although synmetals 
once had to be cooled to near 
absolute zero (—273° C) be¬ 
fore they became supercon¬ 
ducting, researchers have 
been steadily raising the 
transition, or critical, tem¬ 
perature—the point at 
which superconductivity is 
reached. (Superconducting 

synmetals are only fair-to- Argonne’s Williams (top) and Hau H. Wang study synmetals’ 
~ “ structure with an x-ray diffractometer. Recent synmetals show 

by Gordon Graff promise, says Williams, but “it’s possible to do better. ” 


alternatives to existing materials. An¬ 
other problem is brittleness, which 
makes synmetals hard to fabricate into 
wires or other useful shapes. And 
while the current high costs of experi¬ 
mental quantities of synmetals will 
probably fall as applications blossom, 
the depth and swiftness of the f 
remain uncertain. 

Still, most investigators feel that 
these hurdles will be overcome. "These 
materials will definitely be used in the 
next generation of electronic devices,” 
says Dwaine O. Cowan, professor of 
chemistry at Johns Hopkins Universi¬ 
ty (Baltimore), adding that they will 
probably make their debut within a 


Synmetals are made by combining 
two different types of compounds. One 
molecule—usually a flat, organic, 
ringlike structure containing carbon 
and either sulfur or selenium—be¬ 
comes positively charged by giving up 
its electrons; the other mole¬ 
cule, which can be organic 
or inorganic, assumes a neg¬ 
ative charge by taking up 
the electrons. Because of 
this transfer, chemists call 
the synmetals donor-accep¬ 
tor or charge-transfer salts. 

The result is a series of 
alternating positive and 
negative ions (cations and 
anions, respectively), resem¬ 
bling a stack of pancakes. 
Conduction takes place pri¬ 
marily in the cations, whose 
electron orbitals tend to 
overlap to form an extended 
channel, known as a valence 
band, through which elec¬ 
trons can zip up and down 
the stacks. Superconductiv¬ 
ity apparently results 1 
cause some types of cations 
can be packed close enough 
together to allow electrons 
to move not only vertically 
but also laterally (from 
stack to stack). 

The first conducting or¬ 
ganic charge-transfer salts 
were made at DuPont 
around 1960. They consisted 
of an electron acceptor mol¬ 
ecule called 7,7,8,8-tetra- 
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cyano-p-quinodimethane (TCNQ) com¬ 
bined with donors such as the metal 
cesium. During the 1970s, researchers 
at Bell Laboratories and elsewhere 
combined TCNQ with the first of the 
flat organic donors—a molecule called 
tetrathiafulvalene (TTF)—and found 
that the resulting charge-transfer salts 
were even better conductors than the 
ones with metallic donors. 

Because the conductive properties of 
synmetals resembled those of certain 
metal alloys known to become super¬ 
conductive at low temperatures, many 
researchers speculated that the 
charge-transfer compounds should do 
the same. (Low temperatures promote 
superconductivity by causing the elec¬ 
trons to pair up and move in parallel, 
thus eliminating the collisions that 
cause resistance.) This proved not to be 
the case with the TTF-TCNQ combina¬ 
tion, which for some unknown reason 
became insulating when it was cooled. 
But the search for synmetals capable 
of becoming superconductors spurred 
an intensive investigation of dozens 
of combinations of new donors and ac¬ 
ceptors. 

European researchers found the 
first superconducting organic material 
in late 1979: a compound in which the 
donor was a selenium-containing mole¬ 
cule called tetramethyltetraselenaful- 
valene (TMTSF) and the acceptor was 
an anion called phosphorus hexafluo¬ 
ride. This material went superconduct¬ 
ing at — 272° C and 12,000 atmo¬ 
spheres (a high enough pressure to 
squeeze the cations closer together). 
The discovery unleashed a flood of in¬ 
quiries into other potential supercon¬ 
ductors, most of them consisting of 
TMTSF compounds combined with an¬ 
ions other than phosphorus hexafluo¬ 
ride. In early 1983 a team headed by 
Edward M. Engler and Richard 
Greene at IBM’s San Jose research cen¬ 
ter discovered a compound that be¬ 
came superconducting at —271° C and 
4000 atmospheres; in this case the do¬ 
nor was a sulfur-containing molecule 
called 6is(ethylenedithiolo)tetrathio- 
fulvalene (BEDT-TTF, nicknamed ET), 
and the acceptor was the anion per- 
rhenate (Re0 4 ). 

The goal now is to create molecules 
with much higher transition tempera¬ 


tures. While the search has been large¬ 
ly abandoned for what has been called 
the Holy Grail of synmetals—a room- 
temperature superconductor—re¬ 
searchers are optimistic about develop¬ 
ing synmetals (and metals too) with 
critical temperatures as high as 
—232° C. For now, the highest known 
critical temperature is —249° C, for an 
alloy of the metals niobium and germa¬ 
nium. A synmetal with a critical tem¬ 
perature of —232° C would almost cer¬ 
tainly have practical applications, 
since liquid hydrogen (— 242° C) could 
be used as a coolant. While hydrogen is 
not without risk (including the danger 
of exploding), it is far cheaper and 
easier to handle than liquid helium 
(—271°C), which would be needed to 
chill today’s superconducting syn¬ 
metals. 

Two approaches to hydrogen-cooled 
synmetals are being tried. One consists 
of new variations on TMTSF and ET, 
the two families of synmetals that are 
known to display superconductivity. 
The other is the study of synmetals 
with entirely different molecular 
frameworks, such as carbon-contain¬ 
ing rings with the element tellurium 
built into the structure. 


Because anion size governs the dis¬ 
tance between the cations (and thus 
the conductivity), one new approach 
uses smaller anions to minimize the 
gap. Some of the most intense efforts 
center on ET; Williams’s group at Ar- 
gonne, for example, has found that an 
ET derivative with a singly charged 
iodine- and bromine-containing anion 
(IBr 2 ) becomes a superconductor at 
—270° C and at atmospheric pressure. 
And Williams says he has recently 
come across another ET derivative 
(based on gold and iodine) that goes 
superconducting at —268° C and atmo¬ 
spheric pressure. 

Last year I. F. Shchegelov at the In¬ 
stitute of Chemical Physics in Moscow 
reported that the triiodide (I 3 ) deriva¬ 
tive of ET has a transition temperature 
of — 265° C, although some applied 
pressure was needed. Groups at Ar- 
gonne and Sandia National Labora¬ 
tory (Albuquerque), as well as in Ja¬ 
pan, are also experimenting with the I 3 
derivative. 

Virtually everyone agrees that the 
synmetals will have some technologi¬ 
cal uses, but there are still some un¬ 
known variables in the equation—es¬ 
pecially cost and brittleness (although 
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researchers note that certain brittle 
alloys have been fabricated into wires, 
coils, and other useful shapes). Nobody 
is talking about stringing synmetal 
telephone wires around the country in 
place of copper, however. The most 
likely outlets for the synmetals are in 
specialized applications where they 
have a distinct advantage over metals. 
For example, Williams speculates 
that, because of their light weight, su- 


synmetals could allow circuits of un¬ 
precedented density. 

Eventually, the heart of the comput¬ 
er—the memory chips—may be made 
from synmetals. Already, simple 
switching devices in which an electric 
field or light causes regions on a syn¬ 
metal crystal to shift between two 
stable resistance states (electrical re¬ 
sistance in two different directions) 
have been built and patented at Johns 
Hopkins by Cowan and his 
former graduate students 
Richard Potember and 
Theodore Poehler. The two 
states, Cowan says, could 
represent the Os and Is of 
computer logic. He envi¬ 
sions the day when thou¬ 
sands of these switching 
circuits will be fabricated 
synmetal crystals. Be¬ 
cause the conducting mo¬ 
lecular stacks in such crys¬ 
tals could be made to 
interact, says Cowan, mem¬ 
ory storage would be three- 
dimensional, perhaps lead¬ 
ing to memory devices of much larger 
capacities than those of today’s silicon 
chips, which store information in two 
dimensions. 

Synmetals may also be pressed into 
service as photoresists to manufacture 
existing forms of memory chips more 
efficiently. IBM has experimented with 
a group of synmetals called TTF ha¬ 
lides (chlorides and bromides) as pho¬ 
toresist materials. When an electron 
beam, programmed to write a specific 
circuit pattern, is shined on a TTF 
halide layer deposited on a silicon wa¬ 
fer, the exposed halide decomposes and 
boils away, leaving behind the etched 
circuit pattern; the unexposed halide is 
unaffected. Unlike normal photore¬ 
sists, of which the exposed portion 
must usually be washed away, or de¬ 
veloped, the IBM process would accom¬ 
plish the writing and developing in a 
single step. "We’ve completed the basic 
scientific work” on the project, says 
IBM’s Engler (he declines to comment 
on further plans). 

Despite the developmental obsta¬ 
cles, there is a feeling that things are 
slowly falling into place. "We can hard¬ 
ly jump up and down over what we’ve 
done,” says Cowan, "but we’ve none¬ 
theless made real progress.” □ 


Gordon Graff, a New York freelance 
writer, is a former senior editor of HIGH 
TECHNOLOGY. 



Synmetal molecules called BEDT-TTF are arranged in 
stacks, allowing electrons to flow up, down, and 
sideways. In this model, sulfur atoms are in red, and 
negatively charged components are in black. 


perconducting synmetals might some¬ 
day be used in the circuitry of space 
vehicles. 

The magnets of electric motors are 
another potential role for synmetals. 
While proposed motors made of super¬ 
conducting metals would weigh only 
about a quarter as much as conven¬ 
tional motors, one made of a supercon¬ 
ducting synmetal would be lighter 


Lightweight 
super conducting 
synmetals may one 
day appear in motors, 
spacecraft electronics, 
computers, and 
transmission lines. 


still. And transmission lines made 
of superconducting synmetals could 
boost the efficiency of the national 
power network, since normal losses 
due to resistance wouldn’t occur even 
over hundreds of miles of cable. In 
computers, moreover, the very low 
heat production of superconducting 
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MILITARY/AEROSPACE TECHNOLOGY 


ITS A HELICOPTER! 
ITS A PLANE! 



It's an X-wing, 
a hybrid aircraft 
that may change 
aviation in_ 

the next decade 


F or decades the U.S. Navy has been 
looking for a utility aircraft that 
can fly surveillance, search-and-res- 
cue, or resupply missions from the 
decks of small ships. In the process, 
it has considered—and rejected—heli¬ 
copters and vertical takeoff and land¬ 
ing (VTOL) planes. Helicopters are too 
slow for the Navy’s needs, and VTOL 
aircraft, although fast, don’t have suf¬ 
ficient range or payload capacity. 

The Navy’s dilemma could be an 
opportunity for a new type of aircraft 
being developed jointly by NASA and 
the Defense Advanced Research Proj¬ 
ects Agency (DARPA). Called the X- 
wing, it is similar to a helicopter in 
that it has a turboshaft-driven four- 
bladed rotor. Unlike a helicopter, how¬ 
ever, the X-wing would be able to stop 
its rotor in mid-flight to form a fixed 
wing shaped like an X. The aircraft’s 
engines, decoupled from the rotor, 
would then drive propulsive fans to 
enable the X-wing to fly much like a 
conventional fixed-wing aircraft. 

"The X-wing offers the best of both 
worlds,” says James Biggers, head of 
the rotorcraft division at the Navy’s 
David W. Taylor Research Center (Be- 
thesda, Md.). In its rotary-wing mode, 
he explains, it would be able to take off 
and land vertically and hover like a 
helicopter. And in its fixed-wing mode, 
the aircraft would be able to circum¬ 
vent the speed limitations imposed on 
a helicopter by rotary-wing aerody¬ 
namics. 

The speed of a conventional helicop¬ 
ter is limited in part by a phenomenon 
known as retreating blade stall. As the 
rotor blade continues in its arc around 
the front of the aircraft, it begins to 


by Jeff Richmond 


move aft. During this portion of the 
arc, the speed of the "retreating blade” 
through the air is reduced by the for¬ 
ward speed of the aircraft. When the 
helicopter’s speed equals the rotation¬ 
al speed of the tips of the blades, the 
retreating blade stalls, or loses lift. 
This phenomenon results in heavy vi¬ 
brations and control difficulty, requir¬ 
ing the pilot to slow the aircraft. 

One way to increase the forward 
speed would be to increase the rotor 
speed. But here another limitation 
comes into play: advancing blade drag. 
As the rotor blade advances, its speed 
is effectively increased by the forward 
motion of the aircraft. When the blade 
reaches the speed of sound, drag goes 
up sharply, placing great loads on the 
rotor as it advances. No one has yet 
come up with a rotor blade design that 
has low drag at both supersonic and 
subsonic speeds—a requisite for mak¬ 
ing a conventional helicopter fly 
faster. 

The X-wing will overcome the speed 
barrier simply by stopping its rotor 
and using the blades as wings at high 
speeds. It will then be able to cruise 
much faster than a helicopter, possibly 
even at supersonic speeds. 

The X-wing will have other impres¬ 
sive capabilities as well. The long, nar¬ 
row rotor blades will form wings with a 


high aspect ratio—like those of a high- 
performance glider—providing high 
lift and low drag, and hence better 
cruise efficiency than either a conven¬ 
tional plane or a helicopter. And the 
high lift of the blades will enable them 
to support the X-wing without spin¬ 
ning rapidly. As a result, the aircraft 
will produce minimal downwash when 
hovering. In most modern helicop¬ 
ters, engines operate at near-maxi- 
mum speeds at all times; the forward 
speed of the aircraft is controlled by 
the position of the blades. But the X- 
wing, when cruising, will be able to 
throttle back its engines to a fuel-effi¬ 
cient power setting. 

The X-wing will be able to take off 
and land like a conventional airplane 
with the rotor locked in position. It 
may even be able to take off at heavier 
weights in this manner than as a rotor- 
craft. Thus a heavily laden X-wing 
could take off from a long runway and 
carry supplies to a remote destination. 
Upon arrival, the weight having been 
reduced by the fuel consumed en route, 
the pilot would engage the rotor and 
land in a small clearing, unload the 
cargo, and take off vertically for the 
return trip. 

NASA and DARPA are developing the 
X-wing primarily for its versatility in 
military applications. Its cruise effi- 
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For immediate assistance or 
the number of your postal cus¬ 
tomer service representative, call 
1 800 842-9006, ext. 260. 
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“Cameron has 
never heard 
the love in his 
parents’voices.” 



He's deaf. 

Cameron Garberoglio is one 
of 16 million hearing-impaired 
Americans who need your help. 
And ours. 

The Deafness Research Foun¬ 
dation is the only national volun¬ 
tary health organization solely 
committed to finding the an¬ 
swers hearing-impaired Amer¬ 
icans are waiting for. 

The Foundation is unique-its 
overhead is funded by more 
than 2,000 doctors, allied pro¬ 
fessionals, and medical societies. 
So 100% of your contribution 
goes directly into research. 

Research that might one day 
help Cameron hear his parents, 
and the crack of Reggie's bat. 

Take a moment, and send 
your tax-deductible contribution 
to the Deafness Research Foun¬ 
dation today. Because there's so 
much to hear. 

Help him. 

There’s so much to hear. 

Deafness 

Research 

Foundation 

RO. Box 5000 
New York, New York 10017 


ciency would be ideal for surveillance 
and reconnaissance missions, and its 
minimal downwash would be an im¬ 
portant advantage in rescue opera¬ 
tions and antisubmarine missions that 
require the deployment of sensitive 
sonars. 

However, the X-wing could have a 
significant civilian application as well. 
Combining vertical takeoff and land¬ 
ing with efficient high-speed cruise 
could result in a new generation of 
commuter aircraft. For example, X- 
wings could depart from downtown 
and then cruise efficiently to a destina¬ 
tion 500 miles away in an hour. It is 
conceivable that an area no larger 
than a city block could contain all the 
facilities necessary to support regional 
and intercity air transportation. 

To permit conversion in mid-flight 
from rotary-wing to fixed-wing mode, 
the X-wing will employ a rotor of inno¬ 
vative design. The cross section of a 
conventional rotor blade is similar to 
the shape of an airplane’s wing. It is 
thick and rounded near the leading 
edge and tapered toward the trailing 
edge. The problem with such a design 
for the X-wing is that when the rotor is 
stopped, the trailing edge of two of its 
blades would actually become leading 
edges. 

For this reason the X-wing’s rotor 
will have a symmetrical cross section, 
with no difference between the leading 
and trailing edges. An efficient airfoil 
shape will be achieved by an aerody¬ 
namic trick known as air circulation 
control. In rotary and fixed modes 
alike, air will be forced through chan¬ 
nels in each blade and out through a 
slot along whichever edge is trailing. 
The thin film of air exiting this slot 
induces circulation around the blade, 
increasing lift. 

An electronic "fly-by-wire” flight 
control system connected to valves lo¬ 
cated beneath the rotor head will en¬ 
able the pilot to vary the pressure of 
the air jets—and hence the lift of the X- 
wing blades. The pilot will thus be able 
to control the attitude (pitch and roll) 
of the aircraft in both rotary-wing and 
fixed-wing modes. At the same time, 
the flight control system will automat¬ 
ically vary the lift of the blades to 
maintain aircraft stability. 

An advantage of air circulation con¬ 
trol is that it eliminates the intricate 
mechanics of a conventional rotor. In a 
normal helicopter the lift of the blades 
is varied by changing their pitch. This 
requires a complex mechanical control 
system that is difficult and expensive 
to maintain. 


NASA plans to employ its Rotor Sys¬ 
tems Research Aircraft (RSRA) as a 
flying test-bed for the X-wing concept. 
The RSRA (a Sikorsky S-72 helicopter) 
has conventional fixed wings as well 
as two turbofan engines for forward 
thrust, in addition to the turboshaft 
engines that drive the rotors. Thus it 
can be flown as a conventional air¬ 
plane as well as a helicopter—a fea¬ 
ture that would permit safe recovery if 
the X-wing rotor failed in flight. 


X-wing commuter 
aircraft could depart 
from downtown and 
then cruise to a 
destination 500 miles 
away in an hour 


In January 1984, NASA issued a $77 
million multi-year contract to Sikor¬ 
sky Aircraft (Stratford, Conn.), a divi¬ 
sion of United Technologies, to outfit 
the RSRA with an X-wing rotor system. 
According to a Sikorsky spokesperson, 
the X-wing rotor will probably have 
been built and mated to the test-bed 
aircraft before the end of 1986. Initial 
flight tests are expected shortly there¬ 
after. 

If the tests are successful, the next 
step would be to build a full-scale pro¬ 
totype of an operational X-wing air¬ 
craft. The prototype would eliminate 
the fixed wings of the RSRA vehicle and 
one set of engines. Instead, it would 
employ the same engines to drive the 
rotor in vertical flight and to supply 
propulsion in fixed-wing mode, using a 
clutch system to engage and disengage 
the rotor. 

The Navy’s Biggers maintains that 
if development continues at the cur¬ 
rent pace, a prototype X-wing could be 
flying by 1991. If a production contract 
followed soon thereafter, X-wing air¬ 
craft could be operating from the decks 
of most naval vessels by 1995. It is even 
conceivable that by the late 1990s com¬ 
mercial X-wings could be operating be¬ 
tween the downtown areas of major 
cities in the congested Northeast 
Corridor. □ 


Jeff Richmond, who lives in Danbury, 
Conn,, is a freelance writer specializing in 
aerospace topics. 
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SCIENCE SCOPE 


The U.S. Department of Defense has given two of its four top money-saving awards to Hughes Aircraft 
Company for proposals that will cut costs by nearly $275 million. The Contractor Value Engineering 
Achievement Awards honor defense contractors for helping to trim defense costs during 1984. The Air 
Force cited Hughes for saving $172.8 million on the Imaging Infrared Maverick air-to-surface missile 
over the life of the contract. The Navy honored the company for reducing projected costs on the 
UYQ-21 data display system by $101.5 million. Hughes also contributed to the savings achieved by FMC 
Corporation, which won the Army award for cost-cutting efforts on the Bradley Fighting Vehicle 
System. The Value Engineering program was created to cut production costs without affecting 
performance, reliability, quality, maintainability, and safety standards. Last year the armed forces 
approved 34 Hughes VE proposals for total cost reduction exceeding $296 million. Since 1964, Hughes 
military customers have approved 705 changes on 52 programs for total savings of $887 million. 

International business communications are entering a new era with the advent of direct satellite links. 
Hughes Communications Carrier Services, a Hughes subsidiary, has been authorized by the Federal 
Communications Commission to provide International Business Services (IBS) directly through 
INTELSAT satellites. Ground stations will be established in Brooklyn, Los Angeles, Chicago, and San 
Francisco to provide service to Europe, Canada, Latin America, and the Far East. Networks will be 
designed to meet specific corporate requirements, including voice, data, telex facsimile, electronic 
mail, and video conference services. 

A streamlined antenna introduced on a new Mexican communications satellite promises to cut the 
weight and complexity of future spacecraft. The antenna eliminates potential deployment, structural, 
and alignment problems associated with multiple-reflector antenna systems on small communications 
satellites. Morelos, a Hughes HS 376 satellite, has a planar array that acts as a single reflector system 
operating in both the C- and K-band frequencies. The planar array is a simple beam configuration that 
has been used for decades on radar systems. On Morelos, the array measures F/2x3 feet and 1 inch 
thick. It replaces a reflector that would have been about 3x6 feet in size. 

For the first time, parts of northern Brazil are receiving telecommunications , thanks to the new 
Brazilsat communications satellite. The spacecraft brings expanded telephone, television, telex, and 
data transmission services to all of Brazil. The HS 376 series satellite was built under license from 
Hughes by Spar Aerospace Ltd. of Canada for EMBRATEL, Brazil’s state-owned telecommunications 
company. As a major subcontractor, Hughes supplied electronic components, mechanisms, and 
subsystems for the satellite. Brazilsat, launched from an Ariane rocket, is the first HS 376 to operate 
below the equator, and is therefore inverted or oriented “upside down” in space. 

Hughes is seeking experienced engineers and scientists to further develop advanced spacecraft systems 
and components for communications satellites—successors to the 20 that will have been launched from 
the space shuttle by 1986. Openings are in the fields of: software, computers, and data processing 
systems; electrical components; microwave/RF communication systems development; on-board 
spacecraft electronics and control systems; satellite design, integration, propulsion, and electrical 
power system development; spacecraft manufacturing, systems test and evaluation; GaAs applications 
R&D. Send your resume to Dan Frownfelter, Hughes Space & Communications Group, Dept. S2, 
S4/A300, P. 0. Box 92919, Los Angeles, CA 90009. Equal opportunity employer. U. S. citizenship required. 

For more information write to: P.O. Box 45068, Dept. 74-11, Los Angeles, CA 90045-0068 


HUGHES 


Hughes Aircraft Company 












TAMPA 
ISN’T JUST A 
WORKING PROTOTYPE. 
It’s the 

NEXT GENERATION. 






l1__— 



ior all the facts on Tampa’s emergence as 
America’s next great city and your best new business 
address, write Fred Meade, Executive Director, 
Committee of 100, P.O. Box 420, 

Tampa, Florida 33601. Or call 
813-229-1871. 



AMERICA’S NEXT GREAT CITY 
















CONSUMER TECHNOLOGY 


THE CONICAL LAB 
COMES HOME 


Diagnostic kits 
for personal use 
are reaching_ 

the market 

C linical tests that once required the 
facilities of a hospital laboratory 
will soon be performed in the home or 
doctor’s office, thanks to a number of 
self-contained diagnostic kits sched¬ 
uled to reach the market this year. 
Although home pregnancy tests and 
kits for measuring blood-sugar levels 
in diabetics have been on the market 
for some time—they accounted for 
about $165 million in sales last year— 
the Food and Drug Administration has 
recently approved several new kits for 
over-the-counter sale and for use in 
doctors’ offices. They can be used to 
diagnose common infections, predict 
ovulation, and measure certain chemi¬ 
cals or drugs in the blood and urine. 

The kits, which employ state-of-the- 
art chemistry and biotechnology—and 
in some cases advanced microproces¬ 
sors—are safe, accurate, easy to use, 
and fairly inexpensive. The Health 
Industry Manufacturers Association 
says that many of its 300 member com¬ 
panies are now working on some type 
of home diagnostic kit. "By the end of 
the decade, there will be dozens of kits 
by different manufacturers in a half¬ 
billion dollar market,” predicts Doug¬ 
las H. Wallace, author of a recent 
study for Creative Strategies Interna¬ 
tional (Mountain View, Cal.), a market 
research firm. 

The first home diagnostic kits were 
designed for insulin-dependent diabet¬ 
ics, who must check their blood-sugar 
levels several times a day. In 1941, the 
Ames Division of Miles Laboratories 
(Elkhart, Ind.) introduced tablets that 
changed color when dropped into a 
urine sample containing glucose (blood 
sugar). Ames later developed more sen¬ 
sitive paper strips that turn a specific 
color and shade corresponding to the 
amount of glucose in the blood or urine. 


by Robert Zalisk 


In 1982, Ames and Bio-Dynamics 
(Indianapolis) both introduced battery- 
powered meters that give digital read¬ 
outs of glucose levels. These devices 
detect light reflected off the colored 
reagent strip and convert it into an 
electrical signal whose strength varies 
with the color intensity of the strip. 
This signal is compared with a stored 
set of calibration values and then con¬ 
verted into a number that can be read 
on the digital display. 

Also on the market in Canada and 
Europe is an "insulin dosage com¬ 
puter,” manufactured by Better Con¬ 
trol Medical Computers (Toronto). De¬ 
signed for diabetics who must take 
insulin four times daily, the device is 
based on a modified Hewlett-Packard 
hand-held computer with 8 kilobytes of 
memory, and stores five days worth of 
dosage information. The user mea¬ 
sures his blood-glucose level (using a 
color-changing strip) and enters the 
reading into the computer, which com¬ 
pares that value with the previous five 
days of readings and gives the appro¬ 
priate dosage level for the next insulin 
injection. The most recent model takes 


into account three different levels of 
exercise that the user expects to en¬ 
gage in, and can also operate using 
urine glucose data. 

Another type of home diagnostic kit 
that has scored a major success is preg¬ 
nancy tests, which had sales of nearly 
$50 million last year. The first home 
pregnancy test was "e.p.t.” (early preg¬ 
nancy test), introduced in 1977 by 
Warner-Lambert (Morris Plains, N.J.). 
This kit tested for human chorionic 
gonadotropin (HCG), a hormone that a 
woman normally begins to produce af¬ 
ter becoming pregnant. The presence 
of the hormone was revealed through a 
chemical reaction, resulting in the for¬ 
mation of a dark ring on the surface of 
the urine sample. But the reaction was 
very sensitive to vibrations or move¬ 
ment. If the user failed to follow the 
instructions to leave the specimen in a 
still place, the ring would be inhibited 
from forming, producing a false 
negative. 

Last December, Warner-Lambert in¬ 
troduced an improved version of the 
test that is insensitive to movement or 
vibration. Called "e.p.t.-plus,” it de- 


Test strip with 
immobilized 
monoclonal 
antibodies 



label solution 


Home diagnostic test measures the concentration of a theraputic drug (theophyl¬ 
line) in the user’s blood. A solution containing one drop of blood is allowed to mi¬ 
grate up a paper strip impregnataed with monoclonal antibodies, which have been 
engineered specifically to bind the drug. The strip is then laced in an indicator so¬ 
lution that causes the bound drug to turn color. The height of the resultin color 
bar is directly proportional to the concentration of the drug. 
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tects the target hormone via mono¬ 
clonal antibodies, proteins secreted by 
cells that are hybrids of a cancer cell 
and an antibody-producing cell. Mono¬ 
clonal antibodies can be produced that 
will bind specifically to virtually any 
biological molecule, such as a hormone 
or an enzyme. The improved pregnan¬ 
cy test is performed by mixing a solu¬ 
tion of monoclonal antibodies specific 
to HCG with a bright red indicator 
material and then adding three drops 
of urine. If the urine contains HCG, the 
monoclonal antibodies will bind to it 
and cause the red color to lessen. Any 
decrease in color within two hours in¬ 
dicates pregnancy. According to the 
manufacturer, the new test has a reli¬ 
ability percentage in the high 90s, the 
same as clinical laboratory tests. 

While "e.p.t.-plus” is effective from 
the ninth day after a missed menstru¬ 
al period, Tambrands (Lake Success, 
N.Y.) recently introduced a kit called 
First Response/Pregnancy that it 
claims is effective from the first day. 
The kit also uses monoclonal antibod¬ 
ies to detect HCG, but the color change 
is from clear to blue after just 20 min¬ 
utes. Another monoclonal antibody 
pregnancy test, called Advance, is pro¬ 
duced by Ortho Pharmaceuticals (Rar¬ 
itan, N.J.). 

A second type of gynecological test is 
for predicting the time of ovulation; 
this test can help in the diagnosis of 
fertility problems—which affect near¬ 
ly one out of every five couples—and 
maximize the probability of concep¬ 
tion. Last December, Monoclonal Anti¬ 
bodies (Mountain View, Cal.) began 
distributing their OvuSTICK kit to doc¬ 
tors’ offices and clinics, and it is expect¬ 
ed to be available for nonprescription 
sale in about a year. Like "e.p.t.-plus,” 
OvuSTICK employs monoclonal anti¬ 
bodies to seek out a target substance in 
a small urine sample. In this case, 
however, the target is human leutiniz- 
ing hormone (a surge in the level of 
this hormone triggers the release of 
the egg 36 hours later). Tambrands’ 
First Response/Ovulation kit, just now 
becoming available, works on the same 
principle. It is the first such kit to 
receive FDA approval for over-the- 
counter sales. 

Ovaplan, currently under develop¬ 
ment by Personal Diagnostics (Whip- 
pany, N.J.) and Stauffer Chemical 
(Westport, Conn.), takes a somewhat 
different approach. The kit consists of 
a monitor with a memory function and 


daily disposable test packets, which 
measure four substances in the saliva 
that vary with a woman’s ovulation 
cycle: peroxidase, alkaline phospha¬ 
tase, glucosaminidase, and beta-glu¬ 
curonidase. Samples of saliva, taken 
up on a sponge, are analyzed daily, and 
the monitor reads and stores the re¬ 
sults. After a month, the device ana¬ 
lyzes the data and suggests a "fertility 
window” to be sampled during the next 
menstrual cycle. After three months of 
data collection, the device identifies a 
two-day period of peak fertility. 

Other types of diagnostic kits look 
for signs of various diseases. Traces of 
blood in the stool, for example, are an 
early indicator of colorectal cancer, of 
which 130,000 cases are diagnosed 
each year in the United States. Be¬ 
cause early detection is considered vi¬ 
tal for effective treatment and cure, 
Warner-Lambert has developed a kit 
called Early Detector, which uses "or¬ 
dinary daily sanitary habits” to collect 
the stool sample. The kit supplies a 
specially prepared paper tissue that is 
used in place of toilet paper and then 
sprayed with a developer solution. If 
blood is present, the paper will turn 


The home diagnostic 
market is being 
driven by patients’ 
increasing desire 
to participate in 
their own healthcare. 


dark purple. Similar tests that require 
the user to collect a stool sample have 
been developed by Par Pharmaceuti¬ 
cals (North Saddlebrook, N.J.), 
C. B. Fleet (Lynchburg, Va.), and 
SmithKline Beckman (Philadelphia). 
Because many people are reluctant to 
handle stool samples, however, Helena 
Laboratories (Beaumont, Tex.) has de¬ 
veloped a kit called Colo-Screen Self- 
Test, in which an indicator packet is 
simply dropped into the toilet bowl. 

Kits are also being developed to help 
diagnose infections. A new Ames re¬ 
agent strip called Microstix Nitrite-3 
tests for urinary-tract infections. The 
kit works by detecting nitrite (a bacte¬ 


rial metabolite) in the urine, which is 
normally sterile. Personal Diagnostics 
is developing its own kit. It incubates a 
small amount of urine in a throwaway 
test tube and detects clouding caused 
by bacterial growth by shining a beam 
of light through the sample medium. 

Personal Diagnostics is also working 
on a test for strep throat, which re¬ 
quires early treatment to prevent the 
possible development of rheumatic fe¬ 
ver. The kit similarly confirms the 
presence of the target bacteria by de¬ 
tecting clouding. It is expected to give a 
reading in four hours, versus 24-T8 
hours for a laboratory test result. 

United States Packaging Corp. (La- 
Porte, Ind.) has developed a gonorrhea 
test called Gonodecten. It is presently 
available only for use in doctors’ of¬ 
fices but may soon receive FDA approv¬ 
al for over-the-counter sale. The kit 
employs a chemical called TMPD, 
which changes from clear to purple 
when it reacts with the oxidase enzyme 
complex associated with the gonorrhea 
bacterium. Results are available in 
just three minutes, versus 48-72 hours 
for laboratory tests. 

Yet another category of kits deter¬ 
mine specific levels of metabolites or 
therapeutic drugs in the body. This 
year, Syntex Medical Diagnostics (Palo 
Alto, Cal.) began marketing a test for 
determining blood levels of theophyl¬ 
line, a drug commonly used to treat 
asthma and pulmonary disease. Mea¬ 
suring blood levels of this drug is im¬ 
portant because it is effective only 
within a narrow dose range, and its 
absorption by the body is affected by a 
patient’s age, weight, diet, and other 
medications. 

The new test requires only a drop of 
whole blood and uses monoclonal anti¬ 
bodies to measure theophylline levels 
without instrumentation. First the 
user pricks his finger to obtain a drop 
of blood, which is placed in a test tube 
and mixed with a reagent solution. The 
reagent solution already contains a set 
quantity of theophylline molecules 
that have been labeled with an en¬ 
zyme. The user inserts into the test 
tube a cassette that takes up 12 micro¬ 
liters of the solution. This cassette 
contains a thin strip of paper that has 
been impregnated uniformly with 
monoclonal antibodies specific to the¬ 
ophylline. As the sample solution mi¬ 
grates up the strip by capillary action, 
the free theophylline from the pa¬ 
tient’s blood and the enzyme-labeled 
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theophylline bind randomly to the 
monoclonal antibodies on the strip. 
The greater the amount of the drug in 
the patient’s blood, the higher up the 
strip both the labeled and unlabeled 
theophylline will migrate in order to 
bind completely (see figure, p. 75). 

When the binding step is complete, 
the cassette is transferred to a second 
reagent solution containing a sub¬ 
strate, which the enzyme-labeled the¬ 
ophylline converts into an insoluble 
pigment. The pigment adheres to the 
strip, revealing the height to which the 
otherwise invisible theophylline has 
migrated. This height is directly pro¬ 
portional to the concentration of the¬ 
ophylline in the patient’s blood. Since 
many therapeutic drugs require regu¬ 
lar monitoring, the theophylline kit 
could prove to be a model for others. 

At present, the home diagnostic 
market is being driven by three trends: 
patients’ increasing interest and desire 
to participate in their own healthcare, 
the increasing costs of traditional care 
(particularly in hospitals), and the 
strong market that existing kits have 
already established. While routine use 
of home diagnostic kits may actually 
increase visits to personal physicians, 
overall healthcare costs may well de¬ 
crease because of reduced hospitaliza¬ 
tion time. 

According to market analysts, the 
market for home diagnostic kits (with 
the exception of pregnancy tests) is 
"doctor-driven.” As a result, manufac¬ 
turers are initially marketing many 
kits for use only under a doctor’s super¬ 
vision. "The kits will first have to 
convince doctors that they give reli¬ 
able results and therefore have real 
utility in treating patients,” says Steve 
Zimmer, an analyst with F. Eberstadt 
& Company (New York). 

Doctors generally have three reser¬ 
vations about the tests: first, that they 
won’t be accurate enough, or that they 
will be too complicated for many pa¬ 
tients to use properly; second, that pa¬ 
tients who get false negatives might 
not seek care until it’s too late; and 
third, that many patients who test 
themselves may also begin to treat 
themselves—including those who get 
false positive results. Nevertheless, the 
long-term use of home diagnostic tests 
by diabetics has clearly demonstrated 
the wisdom of allowing properly edu¬ 
cated and motivated patients to partic¬ 
ipate in their own treatment. 


Robert Zalisk is a freelance science jour¬ 
nalist who reports regularly for National 
Public Radio. 
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When the bear’s loose on Wall Street, those with large 
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AT&T IS IN TH 
MEETING YOU’V 


Every business, from 
antiques to zoom lenses, 
knows that conference 
calling can improve effi¬ 
ciency. And productivity. 

And ultimately, the 
bottom line. 

Which is why we’ve 
improved conference 
calling. 

Introducing 

ALLIANCE® Teleconfer¬ 
encing Services. From 
AT&T Long Distance 
Services: the better busi¬ 
ness machine. The 
powerful combination of 
AT&T’s people, services 
and network. 

ALLIANCE Telecon¬ 
ferencing Services can 
help your business work 
better, whatever business 
you’re in. Whatever its size. 

Because ALLIANCE 
Services 
provide amaz¬ 
ingly clear, 
distortion-free 
conference 
calling. No 
matter if you’re calling across 
the country or around the 
world. And that lets you 
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concentrate on what is really 
essential: the voices on the 
other end of the line. 

Wherever there’s a touch- 
tone telephone, 
you can start 
using 

ALLIANCE 
1000 Service 
immediately. 

It can help you set up a 
group meeting with as few as 
2 or as many as 58 other 


locations, almost anywhere 
in the world. 

All by yourself. 

Which means that 
whether you’re an antique 
dealer holding an interna¬ 
tional auction or a sales 
manager briefing your sales 
force or a plant supervisor 
arranging production 
schedules, you can hear and 
be heard loud and clear. 

Without buying one new 


‘Available in most U.S. locations 













E CLEAREST 
E EVER CALLED. 


piece of equipment. 

Or updating the equipment 
you already have. 

If your business requires 
you to send or receive graphic 
information from slides or 
overhead projectors, use 
captured-frame video or even 
hold a computer conference, 
ALLIANCE 2000 Service 
has been designed to do 
that for you. 

What’s more, you pay for 


ALLIANCE Teleconfer¬ 
encing Services only as you 
use them. And your usage 
charges are itemized right on 
your monthly bill. 

Clearly, ALLIANCE Tele¬ 
conferencing Services put a 
wealth of business opportu¬ 
nities at your fingertips. 

They’re another example 
of why the right choice in 
long distance companies 
is AT&T. 


We can help your busi¬ 
ness in ways you never 
thought of. 

To set up a meeting 
with ALLIANCE 
Services, use the nearest 
touch-tone telephone and 
call 0 700 456 - 1000 * 
and follow the step-by-step 
recorded instructions. (If 
you prefer, you can have an 
operator set up your call 
for an additional charge by 
calling 1800 544 - 6363 .) 

To find out more about 
costs or how ALLIANCE 
Teleconferencing Services 
can work for your busi¬ 
ness, talk with your 
account executive at 
AT&T Communications. 
Or any one of our sales 
specialists at 
1 800 222 - 0400 . 


AT&T 

The right choice. 
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Houston oil drives 
space ventures 

The Houston business community has 
launched a drive to turn its area into 
the U.S. headquarters for space com¬ 
mercialization. This budding industry 
is expected to constitute a $15-billion- 
a-year market by the turn of the centu¬ 
ry, acording to the Center for Space 
Policy (Cambridge, Mass.). Opportuni¬ 
ties include not only traditional aero¬ 
space services like building rockets 
and spacecraft but also space-based 
manufacturing and satellite scanning 
to detect subsurface oil and minerals. 

Investors in most other communities 
have shied away from space business 
because of high costs and the slim 
chances of near-term profits. "We han¬ 
dle money for widows and retirement 
funds,” says Wolfgang Demisch of 
First Boston (New York). "Space is too 
risky.” But Houston’s investment com¬ 
munity was built in large part on 
perhaps the most speculative under¬ 
taking of all—oil exploration—and 
welcomes such high risks. 

Spearheading the effort to make 
Houston the country’s space business 
capital is a consortium of companies 
and financial institutions led by the 
Houston Economic Development 
Council (HEDC). The city’s economy 
has traditionally depended heavily on 
oil, gas, and real estate, but recent 
downturns in these fields drove home 
the urgency of diversification. Thus 
the council, formed in 1984, devoted 
most of its initial funding to studying 
the economic opportunities of several 
high tech fields. Space commercializa¬ 
tion was chosen because of its potential 
for long-term growth, says HEDC exec¬ 
utive vice-president Andy Rudnick. 
The proximity of NASA’s Johnson 
Space Flight Center (in Clear Lake, 
just south of Houston) also influenced 
the decision. 

Rudnick says that space commer¬ 
cialization is still largely misunder¬ 
stood by many of the high tech compa¬ 
nies best positioned to participate. 
Therefore HEDC’s promotional ef¬ 
forts—which began this summer with 
a $250,000 ad campaign in national 
business magazines—point out the op¬ 
portunities for small firms in the de¬ 


sign of space station systems and in the 
use of the Space Shuttle as a factory for 
electronic materials, pharmaceuticals, 
and unique alloys. 

To make the Houston area more 
financially conducive to space busi¬ 
ness, HEDC helped set up a multi- 
million-dollar R&D limited partner¬ 
ship. The partnership’s funds, much of 
them from oil and gas investors, will go 
toward creating industrial parks to 
house small space-related companies. 
The partnership will also sponsor ef¬ 
forts to transfer commercially viable 
technology from local universities to 
interested companies. "We want to 
bring people together,” says Rudnick, 
"and somehow institutionalize the 
space business community without bu¬ 
reaucratizing it.” 

Considerable effort is being made to 
recruit big companies. The prize catch 
so far is 3M, which plans to open a 
facility in the area to support its work 
on over 70 shuttle flights. But planners 
also want to "grow their own” space 
industry with local entrepreneurial 
talent. Technical staff of the big aero¬ 
space companies already in the area 
are being encouraged to start their 
own companies. The Clear Lake Eco¬ 
nomic Development Foundation, for 
example, is providing business advice 
to engineers at McDonnell Douglas 
and Rockwell who have have potential¬ 
ly profitable space ideas, says Stephen 
Standstadt, the foundation’s executive 
director. 


Houston-area entrepreneurs contin¬ 
ue to play pionering roles in space 
business. In 1981, Space Services 
raised $6 million in private funds— 
mostly from oil and real-estate inves¬ 
tors—to launch a rocket. And this 
summer NASA entered into an agree¬ 
ment with Space Industries (Clear 
Lake), allowing the company to build 
and operate an unmanned space plat¬ 
form that could be leased by other 
firms to manufacture products in 
space. "There is no doubt that in the 
last few years Houston’s financial in¬ 
stitutions have acquired a greater un¬ 
derstanding of space operations,” says 
Space Industries president Max Faget, 
formerly a chief engineer in the Apollo 
program. "Texas investors are used to 
being rich, and they want to get in on 
the ground floor of this new indus¬ 
try.” □ —Jeffrey Manber 


Controversy 
swirls around 
experimental 
aircraft 

Is the Right Stuff due for a renewal? A 
proposed program of experimental air¬ 
craft would spend $1 billion a year to 
build more planes like the X-29—an 
aircraft that resembles a fighter and 
has a distinctive forward-swept wing, 
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as well as a number of other aeronauti¬ 
cal innovations. The new generation of 
X-series aircraft was called for last 
year by Robert S. Cooper, then head of 
the Defense Advanced Research Proj¬ 
ects Agency (DARPA). But the idea is 
now running into opposition from crit¬ 
ics who say that test planes offer little 
that can’t be learned in less expensive 
ways. 

Not surprisingly, Cooper’s plans 
were met with enthusiasm by some of 
the big aerospace contractors. "There 
would be nothing like an experimental 
aircraft program to make leaps for¬ 
ward in a short period of time,” says 
Bastian Hello, president of Rockwell 
International’s aircraft division (El Se- 
gundo, Cal.). "We’d be back in the days 
of the X-l and X-2.” These were two of 
the pioneering planes flown by Chuck 
Yeager and other test pilots in the 
1940s and 1950s, when aviation was 
advancing rapidly. 

But others in the aviation communi¬ 
ty question the need for such a pro¬ 
gram. "We already have a stable of 
experimental aircraft,” says William 
Aiken, director for aeronautics at 
NASA, who contends that aeronautical 
innovations such as new wings, elec¬ 
tronic controls, or propulsion systems 
can be flight-tested by modifying exist¬ 
ing commercial planes. For instance, a 
promising method of reducing drag is 
to suck air through numerous small 
holes in a wing’s surface. This tech¬ 
nique has been studied extensively in 
wind tunnels and is now being flight- 
tested on a modified Lockheed Jetstar. 
A key question, which is difficult to 
answer any other way, is whether bugs 
and dirt will clog the holes. 

John Swihart, a vice-president at 
Boeing (Seattle), notes the increasing 
role of aerodynamic simulations on su¬ 
percomputers. By solving appropriate 
equations, the computer simulates the 
flow of air past a wing or aircraft 
shape. And Maurice Roesch, an aero¬ 
nautics specialist in the White House’s 
Office of Science and Technology Poli¬ 
cy, points to the advanced ground-test 
facilities for engines at NASA’s Lewis 
Research Center. 

Swihart—along with Jack Kerre- 
brock, until recently deputy director of 
NASA’s aeronautics branch—argues 
that the small number of surprises 
uncovered in flight testing do not justi¬ 


fy the huge cost and that there will be 
even less to learn from flight testing as 
simulation methods improve. Kerre- 
brock, now chairman of MIT’s aeronau¬ 
tics and astronautics department, also 
fears that in a time of budgetary cut¬ 
backs a major experimental aircraft 
program would crowd out less glamor¬ 
ous aeronautical activities. Congress, 
he says, can "perceive the charm of an 
experimental aircraft program more 
readily than that of a more basic re¬ 
search effort.” 

Boeing expects to build its forthcom¬ 
ing generations of commercial jets on 
the basis of such research, without test 
planes, according to Swihart. The 150- 
passenger plane Boeing hopes to roll 
out in 1992 will feature low-drag air¬ 
foils, extensive use of composite mate¬ 
rials, advanced electronics and con¬ 
trols, and an advanced turboprop 
engine, all combining to give it twice 
the fuel efficiency of today’s similarly 
sized 757. "It’s very difficult to show 
that there is enough new technology 
generated from experimental aircraft 
to warrant the cost,” says Swihart. 

There are limitations to ground test¬ 
ing, of course. Wind tunnels cannot 
accommodate maneuvering aircraft; a 
fighter pulling 8 g’s in a tight turn 


experiences different conditions from 
one strapped into place at the same 
angle. Moreover, existing computa¬ 
tional methods cannot capture the full 
complexity of airflow over an airplane. 

Still, it is unlikely that new experi¬ 
mental aircraft will take to the sky 
until the next decade. So far, Cooper’s 
proposal has generated more talk than 
action; DARPA did not include an X- 
series program in its fiscal 1986 budget 
request. If there are to be successors 
to the X-29, a consensus must first 
emerge that the less expensive alterna¬ 
tives are inadequate. Today, no such 
consensus is in sight. □ 

— T. A. Heppenheimer 


Cancer treatments 
made to order 

One of cancer’s most distinguishing 
features—and one that makes it so 
hard to treat—is that malignant cells 
may vary in some way from patient to 
patient, even among those with the 
same clinical form of the disease. Yet 
most therapists tend to treat cancer as 
though it were perfectly uniform. 
"Standard medicine still considers one 
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lung tumor the same as another lung 
tumor,” says Robert K. Oldham, for¬ 
merly director of medical oncology at 
Vanderbilt University and now chair¬ 
man of Biotherapeutics (Franklin, 
Tenn.). "We’re trying to change the 
way cancer is treated in this country.” 

The company’s researchers are mov¬ 
ing toward that goal by designing indi¬ 
vidualized cancer therapies based on 
cancer patients’ cellular uniqueness. 
Biotherapeutics, formed in early 1985, 
is now working with 15 patients—all 
willing to fund the research leading to 
the treatments. 

The company’s related clinical facili¬ 
ties assess the efficiency of the three 
standard cancer therapies—radiation, 
surgery, and drugs—according to com¬ 
pany president Louis P. Berneman. 
Unlike most other oncology centers, 
however, Biotherapeutics emphasizes 
what it terms the "fourth modality” of 
cancer treatment: biologicals, or large¬ 
ly experimental tumor-killing sub¬ 
stances that are produced in small 
amounts by mammalian cells. 

Much of the technology stems from 
a current National Cancer Institute 
(NCI) biologicals research program 
that Oldham designed and led for four 
years. While these substances are also 
being studied by other research 
groups, and have recently been as¬ 
signed high priority status by NCI di¬ 
rector Vincent DeVita, Biotherapeu¬ 
tics appears to be the first firm to 
employ them in individualized treat¬ 
ment. 

Biotherapeutics’ treatment strate¬ 
gies now hinge on biologicals called 
monoclonal antibodies—cell-killing 
proteins that are secreted by the 
immune system against foreign sub¬ 
stances, including cancer cells. Thera¬ 
pies based on other biologicals, such as 
interferon and tumor necrosis factor, 
are also being researched. The mono¬ 
clonal antibodies are produced in mice 
by injecting the animals with the pa¬ 
tient’s tumor cells. Certain of the ani¬ 
mals’ white blood cells soon respond to 
the invasion by producing antibodies 
that recognize and selectively attack 
the patient’s structurally unique can¬ 
cer cell. The mouse’s antibody-produc¬ 
ing cells are then extracted and fused 
with a "store-bought” cancer cell 


(called a myeloma) to form a new and 
long-lived hybrid cell that turns out 
large amounts of antibody against the 
original tumor cell. 

All patients entering the Biothera¬ 
peutics program first undergo a "tu¬ 
mor acquisition and processing stage,” 
at a cost of $1500; a sample of the 
tumor is expanded in tissue culture 
and in nude mice (a specially bred 
strain of hairless animals whose im¬ 
mune systems are unable to reject the 
tumor cells). The cells are then tested 
with known anticancer therapies to 
determine susceptibility. For example, 
"it’s possible that a tumor will respond 
to a particular combination of conven¬ 
tional drugs,” says Oldham. "In that 
case, we will advise the patient’s pri¬ 
vate physician so he can administer 
the treatment.” The firm also stores 
part of the tumor in liquid nitrogen for 
future testing and reference. 

Once the tumor has been character¬ 
ized, the patient may opt for a research 
program to develop a custom antibody 
therapy (at a cost of $32,900). The 
treatments are administered in clini¬ 
cal facilities working with Biothera¬ 
peutics and are based on antibodies 
or immunoconjugates (antibodies that 
are chemically coupled to a drug or 
radioisotope). As the molecules circu¬ 
late through the patient, they selec¬ 
tively seek out and bind to the malig¬ 
nant cells against which they were 
grown; these cells are destroyed either 
by the unconjugated antibody or by the 
attached toxic material. This selective 
assault may reduce or eliminate the 
debilitating side effects—including 
hair loss, severe nausea, and in some 
cases kidney damage—caused by con¬ 
ventional chemotherapy, which kills 
normal as well as cancerous cells. 

Oldham expects that it could require 
between three and ten different types 
of antibody, combined into an inject¬ 
able "cocktail,” to fully treat a patient. 
One reason is that cancer cells often 
raise "decoys” against an antibody by 
mutating during proliferation, thereby 
changing their physical and chemical 
profiles. 

Although Biotherapeutics’ treat¬ 
ments are individually designed, many 
antibodies appear to attack more than 
one type of tumor cell. Several hun¬ 


dred such proteins have been identi¬ 
fied, in fact, and many of them are now 
undergoing clinical trials around the 
country. Therefore, as each new anti¬ 
body is created by Biotherapeutics (or 
acquired from other researchers), a 
portion of it is cryogenically preserved 
by the company for future treatments. 
"We will one day have what amounts 
to a whole shelf full of antibodies and 
other biologicals,” says Oldham. "That 
will give us a tremendous selection of 
ready-made therapies to test against 
new tumor samples.” 

Biotherapeutics accepts only about a 
tenth of the patients who apply. The 
rest are considered medically inappro¬ 
priate, usually because they can be 
cured by conventional treatment or 
because the disease is too advanced. "It 
requires .six months or more to design 
a therapy,” says Oldham, "during 
which time we need a close doctor- 
patient relationship. So we’ll want pa¬ 
tients who can work with us for at least 
that period of time.” Another limita¬ 
tion is that cancer therapy based on 
biologicals is presently classified as ex¬ 
perimental, so Biotherapeutics’ re¬ 
search fees are not covered by Medi¬ 
care or most private health insurance 
policies. 

The company’s formation during 
late 1984 and early 1985 provides 
something of a lesson in down-home 
resourcefulness. "We had originally 
wanted to raise $2.1 million through 
private venture capital,” says Berne¬ 
man, "but that could have cost us up to 
25% in expenses such as fees and com¬ 
missions. So we held a series of meet¬ 
ings around the country, secured about 
70 private and corporate shareholders, 
and wound up with $3 million—at a 
cost of 1.5%.” 

For Biotherapeutics to pay off for its 
investors, says Berneman, "we have to 
prove not only that our methods are 
technologically and clinically sound 
but also that we have a valid market¬ 
ing approach.” But another company 
goal, says Oldham, is simply to get its 
message of individualized cancer treat¬ 
ment out to where it can be heard. "We 
think that biologicals are going to be 
an irresistible force in the next genera¬ 
tion of cancer therapies.” □ 

— H. Garrett DeYoung 


80 HIGH TECHNOLOGY/NOV 1985 









Use this card for quick information 
about the products & services 
advertised in 

li^liEdindc^y 

To receive information circle the 
reader service number appearing 
on each ad. 

! Be sure to answer all questions 
completely. This information will 
! help manufacturers reply more 
: specifically to your request. 




COMPANY 


ADDRESS 



( ) 1. Corporate Management 
( ) 2. Technical Management 



( ) A. Under 50 ( ) E. 1000-2499 
()B. 50-99 ( )F. 2500-4999 

( ) C. 100-499 ( ) G. 5000-9999 

( ) D. 500-999 ( ) H. 10000 & over 


3.) Your Purchase Influence 

(check all that apply) 

( ) 2. Specify 
( ) 3. Approve 


lxMil£(hnckygy 

I want to save by subscribing to 
v | HIGH TECHNOLOGY. Please send 
me my first issue and bill me for: 

□ 3 years (36 issues) 842.00* □ 1 year (12 issues) $21.00 
A 42 % savings off the A 13 % savings off the 

single copy price. single copy price. 


TechrKiogy 


Yes! 


I want to save by subscribing to 
HIGH TECHNOLOGY. Please send 
me my first issue and bill me for: 


□ 3 years (36 issues) $42.00* □ 1 year (12 issues) $21.00 
A 42 % savings off the A 13 % savings off the 

single copy price. single copy price. 


Please allow 4-6 weeks for delivery of firsi 
Subscriptions to Canada $26 per year. 
Foreign $45 (please remit in U.S. currenc 


TELEPHONE 


4.) Type of Industry 

Manufacturing: 

( )A. Electrical Equipment 


1 11 21 31 41 51 61 71 

2 12 22 32 42 52 62 72 

3 13 23 33 43 53 63 73 

. 4 14 24 34 44 54 64 74 

5 15 25 35 45 55 65 75 

6 16 26 36 46 56 66 76 

7 17 27 37 47 57 67 77 : 

8 18 28 38 48 58 68 78 

9 19 29 39 49 59 69 79 I 

10 20 30 40 50 60 70 80 j 

This card expires February 1, 1986. 


























Business Reply Card 

First Class Permit No. 68 Boulder, CO 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


Postage will be paid by addressee 


hi^lilkhndogy 

RO. Box 2808 
Boulder, CO 80321 


Business Reply Card 

First Class Permit No. 68 Boulder, CO 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


Postage will be paid by addressee 

PO. Box 2808 
Boulder, CO 80321 



NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


Business Reply Card 

First Class Permit No. 27 Woburn, MA 



Woburn, MA 01888 

III.Ill,.l.l..l.l„lil,li.I,lull.1.1,1..Mini 




















POSITIONS 

AVAILABLE 

II 

PATENTS & 
INVENTIONS 


PUBLICATIONS 



Engineers - E.E., C.S., M.E., - Staff & 

Supv. level openings in stimulating envi¬ 
ronments. C 3 I, Radar, Communications, 
LAN, Fuel Systems, CAD/CAM, EW/ 
ECM, Fiber Optics, etc. Salaries 30- 
65K. J. Rick DeGroff, Fanning Personnel 
of Hartford , 18 Asylum Street, Hartford, 
CT06103. (203) 247-3303. 

Scientists/Engineers—Hi-Tech. Our 






nology firms nationwide. We offer confi 
dential career assessment. For details 
contact Allen Lutz, (203) 728-0021 
Nocton Associates (Agency),241 Asy 
lum St. Hartford, CT. 06103. 


BUSINESS 

SERVICES 


JAPAN TECHNOLOGY ACQUISI¬ 
TION/LICENSING AND MARKET RE¬ 
SEARCH. Pacific Projects,Inc., Wash¬ 
ington, D.C. (202) 628-3246. 

Commercial Accounts Collected 

Worldwide. Revenue Service Company 
Inc., Box 20205, Denver Colorado 
80220. (303)355-6928. 

SLIDES: Total visual aids services. 

High quality. Inexpensive. Call for quote 
(612) 339-6961. 


OFFICE 

EQUIPMENT 


PHONES FOR BUSINESS? ‘Snap- 

Pac'l Self-install systems by ITT, TIE, 
PKS & Thomson. Catalog, prices: 800- 
328-5369, MN 612-473-1113. 


PATENTS & 
INVENTIONS 


INVENTORS! Can you profit from 

your idea? Call AMERICAN INVEN¬ 
TORS CORPORATION for free informa¬ 
tion. Over a decade of sen/ice. 1-800- 
338-5656. In Massachusetts call (413) 
568-3753. 


References-Free Kit-1-800-257-7880. 

Inventors! Call AIM-We present 

ideas to manufacturers. For free Infor¬ 
mation kit, 1-800-225-5800. 

Inventions, ideas, new products 

wanted! Industry presentation/national 
exposition. 1-800-528-6050, X831. 


PATENT IT ECONOMICALLY! Free 

Details. R. Rainer, 2008 Fondulac, Rich¬ 
mond, VA 23229. 

Learn how to offer your invention 

for sale or license. Free booklet outlines 
procedures, royalty rates, require¬ 
ments. Kessler Sales Corporation, C- 
53, Fremont, Ohio 43420. 

Patent Attorney: Flexible fees, 

responsive service. Free evaluation. 
Keefe and Associates, P.C., 17925 Mar- 


HEALTH 

PRODUCTS 


AVOID AIDS, HOW TO CUT RISK, 

blunt talk, latest medical information 
book, $5.95. ARCsoft, Box 132HD, 
Woodsboro.MD 21798. 


Speakers Bureau 

High Technology Magazine’s 
writers and editors are prepared 
to discuss a variety of technology 
and business issues at your next 
meeting. Contact: 

Ms. Ellen Kolton 
High Technology 
Speakers Bureau 
38 Commercial Wharf 
Boston, MA 02110 
or call (617) 227-4700 


SATELLITE HANDBOOK, 1986 ency¬ 
clopedia, all orbiting space objects, 
$10. ARCsoft, Box 132HE, Woodsboro, 
MD 21798. 


COMPUTERS/ 

SUPPLIES 


222 PROGRAMS, practical BASIC 

book, 288 pages, $9.95. ARCsoft, Box 
132 HT, Woodsboro, MD 21798. 


MEETINGS/SPEAKERS 


ANTIQUE SCIENTIFIC & Nautical 

instruments, microscopes, globes, tele¬ 
scopes. Illustrated catalogs. Introduc¬ 
tory subscription $4. Historical Technol¬ 
ogy, Inc., 6S Mugford Street, 
Marblehead, MA01945. 


BUSINESS 

OPPORTUNITIES 


Financial independence now with 

multiplication marketing. Broad con¬ 
sumer appeal. No bookkeeping, inven¬ 
tory. Orders dropshipped U.S.ware¬ 
house. Free car bonus plan. Free 
information: Savers Digest, Box 730- 
HT85, Coleman, Alberta, Canada TOK 
OMO. 

STRIKE IT RICH WRITING magazine 

articles, how to make thousands dollars, 
expert's step-by-step handbook. $10. 
ARCsoft, Box 132HC, Woodsboro, MD 
21798. 

AUSTRALIA, THE NEW FRONTIER. 

Work and experience the ‘down under.' 
$5, Vikram Kachoria, One World, P.O. 
Box 13 Kenmore, Boston, MA 02215. 


EARN HUNDREDS WEEKLY Mailing 

Circulars. Senoff Enterprises., H.T., 
1589 Albion, Rexdale, Ontario M9V 1B6. 

Make money from small ads like this! 

Plan (12 pages, 8 1/2x11) shows how! 
Rush $2.00—Voice Publications, Box 
EX2, Goreville, IL 62939. 

2,000 PATENTS FOR SALE. By Owner. 

No Brokerage Fee. INT'L INVENTION 
REGISTER. P.O. Box 547, Fallbrook CA 
92028 U.S.A. 


Attend College Through Home 

Study. Renowned Universities offer 
fully-accredited Bachelors, Masters, 
Ph.D's...Free revealing details. Univer¬ 
sal, Box 1425-HT11, Tustin, CA 92680. 

Bachelor's, Master’s, Doctorates. 

Guide to Colleges offering non-residen- 
tial degree programs through indepen¬ 
dent home study. Accredited, economi¬ 
cal, accelerated programs. Credit given 
for prior accomplishments and work ex¬ 
periences. Free detailed brochure, 
Write: Dr. John Bear, P.O. Box 11447- 
HT, Marina Del Rey, CA 90295. 


ALL REPLIES TO BOX NUMBERS 

that appear without an address 
should be sent to: 

HIGH TECHNOLOGY MAGAZINE 
38 Commercial Wharf 
Boston, MA 02110 _ 


RESEARCH & 
DEVELOPMENT 


PROTOTYPE: PRODUCTION: MACHIN¬ 
ING: SHEET METAL: VACUUM COM¬ 
PONENTS AND SYSTEMS: ASME FAB: 
Send R.F.Q. To: Paul Gaudreau Asso¬ 
ciates, 5 Ella Ave, Wilmington, Ma. 


EXERCISE 

EQUIPMENT 


EXECUTIVE 

GIFTS 


DISTINCTIVE & PERSONALIZED Gift 

Catalog. $5.00. York Enterprises, 1252 
Laurel Ave., St.Paul, MN 55104. 


PUBLISH YOUR BOOK! Join our suc¬ 
cessful authors. All subjects invited. 
Publicity, advertising, beautiful books. 
Send for fact-filled booklet and free 
manuscript report. Carlton Press, 
Dept.HTK, 11 West 32 Street, New 
York, N.Y. 10001. 


Better Than Jogging, 
Swimming, or Cycling 

Nordic/rack 

Jarless Total Body 
Cardiovascular Exerciser 
Duplicates X-C Skiing for the 
Best Way to Fitness 


NordicTrack duplicates the smooth, rhyth¬ 
mic, total body motion of XC skiing for the 
most effective cardiovascular exercise ob¬ 
tainable. Uniformly exercises more muscles 
than any other exercise device. Makes high heart rates easy to obtain and keeps 
more muscles in tone. Highly effective for weight reduction. Used by both 
men and women. Does not cause joint and back problems as in jogging or run¬ 
ning. Arm and leg resistances are separately adjustable. Uses no motors and 
folds compactly for convenience. Used in homes, businesses and institutions. 

FREE BROCHURE 1-800-328-5888 MN 612-448-6987 
PSI 141G Jonathan Blvd. North, Chaska, MN 55318 



HIGH TECHNOLOGY/NOV 1985 
















































RESOURCES 


Information sources for topics 

covered in our Special Report, 

"Micros at work” 

General contacts 

American Fed. of Information Processing 
Societies, 1899 Preston White Dr., Res- 
ton, VA 22091, (703) 620-8900. 

Assn, for Computing Machinery, 11 West 
42nd St., New York, NY 10036, (212) 
869-7440. 

Assn, of Computer Users, Box 9003, Boul¬ 
der, CO 80301, (609) 764-0100. 

Assn, for Data Processing Service Organiza¬ 
tions, 1200 N. 17th St., Suite 300, Arling¬ 
ton, VA 22209, (703) 522-5055. 

Boston Computer Society, 1 Center Plaza, 
Boston, MA 02108, (617) 367-8080. 

Computer and Business Equipment Manu¬ 
facturers Assn., 311 First St., NW, Suite 
500, Wash., DC 20001, (202) 737-8888. 
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IEEE Computer Society, 1109 Spring St., 
#300, Silver Spring, MD 20910, (301) 
589-8142. 

Seybold Publications Inc., Box 644, Media, 
PA 19063, (215) 565-2480. Publisher of 
the Seybold Report on Professional Com¬ 
puting. $195/year. 


Technology overview 

Human interface, p. 29 

"Visual user interfaces.” The Jeffries Re¬ 
port (Box 62136, Santa Barbara, CA 
93160), Sept. 1985. 

"Making computers easy to use.” Cary Lu. 
High Technology, July 1984. Interface 
design. 

"Computer pointing devices: living with 
mice.” Cary Lu. High Technology, Jan. 

1984. 

Graphics, p. 30 

"Graphics cards flood PC marketplace.” 
Jerry Borrell. Mini-Micro Systems, Aug. 

1985. 

"Design tools for the PC.” Stephanie Stall¬ 
ings. PC Magazine, Oct. 1,1985. Business 
graphics systems. 

"Graphics: before and after.” Jay Alperson. 

PC World, June 1985. 

Database management, p. 31 
"Conquering computer clutter.” Rick Cook. 

High Technology, December 1984. 
"Multiuser database managers (buyer’s 
guide).” Michael K. Guttman. PC Week, 
Aug. 13,1985. 

"The latest on databases.” Alfred Poor. PC 
Magazine, July 9,1985. 

Storage devices, p. 34 
"Focus on hard disks.” Steve Rosenthal. PC 
Week. Sept. 10,1985. 


"Optical storage: hot item or a dud?” Denise 
Caruso. Electronics, Sept. 16,1985. 

"Hard disks (buyer’s guide).” Lee The. Per¬ 
sonal Computing, July 1985. 

Output devices, p. 36 

"The leading edge in thermal transfer 
printers.” Abigail Christopher. Computer 
Graphics World, September 1985. 

"Laser printers zap price barriers.” Cary 
Lu. High Technology, Sept. 1984. 

"Desktop plotters draw business users.” 
Bob Hirshon. High Technology, July 
1984. 

Networking, p. 37 

"From here to mainframe (and back).” Jan¬ 
et Goldenberg & Raymond Panko. PC 
World, Sept. 1985. 

"Modem madness.” Cary Lu. High Technol¬ 
ogy, Sept. 1985. 

"Finally...computer networks that really 
work.” Charles Rubin. Personal Comput¬ 
ing, July 1985. 

"Home sweet office.” Hal Heilman. High 
Technology, Feb. 1985. Advantages and 
disadvantages of telecommuting. 

"Tapping the corporate database.” David H. 
Freedman. High Technology, April 1984. 
Micro-to-mainframe links. 

"Personal computer networks go on-line.” 
Dwight B. Davis. High Technology, 
March 1984. 


The 

Lifestyle. 

Discover a city where business truly comes 
to life. San Antonio. 

Here you’ll find a unique style of liv¬ 
ing. Enjoy lunch with the Symphony. Or 
take a leisurely stroll along the Riverwalk. 

San Antonio is a place where you 
and your employees can thrive and grow. 
Yet still enjoy a host of cultural and rec¬ 
reational pursuits. 

Take a closer look at the city of 
tomorrow. And experience San Antonio. 
The Energy. The Growth. The Lifestyle. 


The Good Life for Business. 

To find out more, contact Stephanie Coleman, 
President, San Antonio Economic Development 
Foundation, Department A, PO. Box 1628, San 
Antonio, TX 78296. (512) 226-1394. 
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TECHSTARTS 


Galactic Resources: 

THERE’S STILL GOLD 
IN THEM 
THAR HILLS 

A new gold rush may be starting this 
year in the same Colorado Rockies 
sites that an earlier generation of pros¬ 
pectors had thought were played out. 
What’s different today is a technique 
called heap leaching, in which a highly 
diluted cyanide solution trickles 
through piles of low-grade ore to re¬ 
move gold that was previously unprof¬ 
itable to extract. The technique can 
produce gold at half the cost of conven¬ 
tional mining because it makes smelt¬ 
ing unnecessary and utilizes ore that 
can be uncovered through relatively 
low-cost strip mining. Galactic Re¬ 
sources is one of a handful of small 
companies—and a few larger ones, 
such as Newmont Mining and Alma 
American Milling—that plan to re¬ 
open abandoned mines to set up heap- 
leaching operations. Galactic expects 
its Summitville, Colo., mine, being 
built by Bechtel with $25 million from 
the Bank of America Canada,' to be 
fully operational in May 1986. 

Financing: $10.5 million (Canadi¬ 
an) from three public stock offerings. 
The U.S. OTC listing is GALCFQ. 

Management: Founder, chairman, 
and CEO Robert Friedland founded 
a nonprofit organization to combat 


blindness in Nepal and previously ran 
an apple orchard in Portland, Ore., in 
partnership with Steven Jobs (who 
went on to cofound Apple Computer). 
President and COO Edward Roper was 
general manager of Pegasus Gold, an¬ 
other heap-leaching mining company. 

Location: 355 Burrard St., Suite 
935, Vancouver, B.C., Canada V6C 
2GB, (604) 687-7169. 

Founded: October 1982. 

Artel Communications: 

OPTICAL FIBERS 
FOR SENDING 
IMAGES FASTER 

A picture may save a thousand words, 
but when it comes to transmitting elec¬ 
tronically produced pictures—wheth¬ 
er made by video cameras or by com¬ 
puter-aided design (CAD) systems— 
they can easily consume a thousand 
times more bandwidth than mere text. 
That’s why the extremely high trans¬ 
mission capacity of fiber optic cable 
(which transmits pulses of light rather 
than electrical charges) is so useful for 
high-speed communication of images. 
Artel Communications makes fiber op¬ 
tic links for video systems—used by 
commercial TV broadcasters and the 
military—and links for CAD systems 
that require high-speed communica¬ 
tion between host computers and far- 
removed workstations. Because most 
competition in fiber optics is 
taking place in telecommu¬ 
nications, Artel has its mar¬ 
ket niche practically to 
itself. 

Financing: $6.3 million 
from a June 1983 initial 
public offering of 1.2 million 
shares of stock at $6 per 
share, underwritten by Roo¬ 
ney, Pace Inc. OTC stock 
symbol is AXXX. 

Management: The two 
founders, Tadeusz Witko- 
wicz and Richard Cerny, 
came from the fiber optic 
communication division of 
Valtec, a manufacturer of 
fiber optic cable. Witkowicz, 
who is chairman, president 
and CEO, was manager of 
electronics research and de¬ 
velopments. Cerny, a direc¬ 
tor, was head of marketing. 


Location: 93 Grand St., Worcester, 
MA 01610, (617) 752-5690. 

Founded: March 1981. 


Rational: 

SIMPLIFYING 

SOFTWARE 

DEVELOPMENT 

Large-scale software systems for proj¬ 
ects like the Space Shuttle can be of 
mind-boggling complexity; some take 
years to complete and involve hun¬ 
dreds of programmers. And once the 
programs are up and running, main¬ 
taining and modifying them in the face 
of innumerable changes can be if any¬ 
thing—even more complicated. Ra¬ 
tional’s solution is a software devel¬ 
opment system that automatically 
breaks large projects into smaller mod¬ 
ules, which it then tracks through ini¬ 
tial programming, integration, and 
eventual modification. Based on the 
programming language Ada, the sys¬ 
tem runs on a special-purpose multi¬ 
user computer. Rational’s target mar¬ 
kets are aerospace and defense 
contractors—it already has a contract 
with Lockheed—and other private-sec¬ 
tor companies that have large-scale 
computerized operations, such as auto¬ 
mated factories. Although a number of 
computer manufacturers and software 
houses sell development tools for Ada 
programming, none has a whole sys¬ 
tem in direct competition with Ratio¬ 
nal’s. 

Financing: $35.8 million in venture 
capital financing from investors in¬ 
cluding Arthur Rock, Hambrecht & 
Quist, and Lockheed. 

Management: Founders Paul Levy 
and Michael Devlin were software de¬ 
signers for the Air Force’s satellite 
control facility in Sunnyvale, Cal. 
Levy, president and CEO, headed sev¬ 
eral large software development pro¬ 
jects for the U.S. space program; Dev¬ 
lin, executive VP, was a program 
manager and liaison to the Defense 
Advanced Research Project Agency 
(DARPA) regarding software method¬ 
ologies. James Barth, VP of finance, 
was senior VP in charge of finance for 
Magnuson Computer Systems. 

Location: 1501 Salado Dr., Moun¬ 
tain View, CA 94043, (415) 494-2030. 

Founded: December 1980. 



Galatic Resources chairman Robert Friedland has his 
eye on long-abandoned gold ore deposits. 
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INVESTMENTS 


ORTHOPEDICS WILL SEE 
LONG-TERM GROWTH 


An older, 
more athletic 
society_ 

fuels demand 

O rthopedic devices play a signifi¬ 
cant role in surgical procedures 
for treating such problems as arthritis, 
broken bones, and torn ligaments. The 
market for such equipment should 
reach $1 billion this year and is grow¬ 
ing at an annual rate of about 10%, 
according to Biomedical Business In¬ 
ternational (Tustin, Cal.). 

Two social trends are driving this 
market: The U.S. is becoming an in¬ 
creasingly elderly nation, with nearly 
14% of the population expected to be 65 
years or older by the turn of the centu¬ 
ry, and a growing number of people are 
participating in physical activities. An 
older and more active population is 
more vulnerable to problems caused by 
sports-related accidents or by degener¬ 
ative bone diseases such as arthritis 
and osteoporosis (brittle bones). 

Three segments of the orthopedic 
device market are particularly affect¬ 
ed by technological advances. One of 
these is hip-joint replacements, a $300 
million annual market. The loosening 
of artificial hips five to ten years after 
implantation has spurred the develop¬ 
ment of joints coated with a porous 
metal powder that enables bone tissue 
to adhere more quickly and with less 
chance of rejection. Such devices cur¬ 
rently represent a small portion of the 
total hip-joint market, but are expect¬ 
ed to account for most of a $450 million 
market in 1990. 

Noninvasive electrical bone healing 
is another growing market. This tech¬ 
nique is based on the fact that bone 
formation can be induced by small 
electric currents, thus avoiding bone¬ 
grafting surgery for fractures that do 
not mend spontaneously. These cur¬ 
rents can be generated by low-energy, 
pulsed electromagnetic devices. In re¬ 
cent years this equipment has been 


by Pieter Halter 


miniaturized to the point where bat¬ 
tery-powered portable versions can be 
attached to a cast. The annual pur¬ 
chase and rental market for such bone- 
growth stimulators is $50 million and 
should reach $80 million by 1990. 

The third segment involves continu¬ 
ous passive motion (CPM) equipment 
for orthopedic rehabilitation therapy. 
Traditional treatment has been to im¬ 
mobilize a joint following the opera¬ 
tion, but physicians are now showing 
interest in CPM devices that mimic a 
joint’s natural bending ability. By "ex¬ 
ercising” a joint following surgery, 
such equipment prevents scar-tissue 
formation, speeds healing, and en¬ 
hances use of the injured limb—which, 
in turn, means a shorter hospital stay. 
The CPM market should reach $27 mil¬ 
lion this year, climbing to $100 million 
by 1990. 

Two thirds of the orthopedic market 
is dominated by divisions of large, di¬ 
versified healthcare firms. Among sec¬ 
ond-tier firms, three are particularly 
well positioned to offer products in the 
aforementioned segments: Stryker 
(Kalamazoo, Mich.), Electro-Biology 
(Fairfield, N.J.), and Smith Labora¬ 
tories (Northbrook, Ill.) 

Stryker (OTC: STRY) offers products 
in most orthopedic markets, including 
closed-wound drainage systems, artifi¬ 
cial ligaments, surgical instruments, 
and specialty beds. Its strong sales and 
marketing program has enabled the 
company to maintain a 20% annual 
growth rate despite cost-containment 
pressures affecting all hospitals and 
their suppliers. A key role in Stryker’s 
future growth will be played by its 
Osteonics division, which is marketing 
a coated hip prosthesis. Early this 
year, Stryker also introduced a line of 
artificial hips with interchangeable 
bearings that enable the physician to 
put together the best fit for a patient. 
The company expects to introduce an 
artificial knee in 1986. 

Stryker is projected to reach $100 
million in sales in 1985, with profits of 
$9 million and $1.70 earnings per 
share, up from 1984 revenues of $84 
million, profits of $6.9 million, and 
earnings of $1.40 per share. 

Electro-Biology (OTC: EBII) is the 
leading company in noninvasive bone- 


growth stimulators. After several 
years of rapid growth, Electro-Biolo¬ 
gy’s stimulator sales have flattened, an 
indication that the 20,000 devices cur¬ 
rently in use may represent a tempo¬ 
rary saturation level. The company is 
confronting this slowdown by pursuing 
additional bone, tissue, and nerve aug¬ 
mentation applications in osteoporo¬ 
sis, loosened-joint implants, and ten¬ 
don repair, which use technology 
similar to that in electrical bone stimu¬ 
lators. Moreover, Electro-Biology re¬ 
cently entered the fast-growing mar¬ 
ket for noninvasive scoliosis therapy 
with an electrical device that can cor¬ 
rect abnormal curvature of the spine. 

Profits in 1984 were $3.6 million 
based on revenues of $27.8 million, 
with earnings per share of 62?. Bio¬ 
medical Business International esti¬ 
mates $4.2 million net earnings in 
1985, based on revenues of $32 million. 
Earnings per share should be 80?. 

Smith Laboratories (OTC: SMLB) 
has experienced a serious loss in sales 
of its principal product, Chymodiactin, 
a drug used to treat patients with her¬ 
niated discs. Initial results were disap¬ 
pointing because the drug’s complex 
administration procedure was not yet 
well established. However, prospects 
for the company could improve as a 
result of acquiring Sutter Biomedical 
in January 1985, which will make 
Smith one of the leading contenders in 
the CPM market. Sutter is known for 
its innovative product development 
and marketing, having introduced the 
first CPM unit tailored for home use 
and the first device to integrate CPM 
equipment with a neuromuscular 
stimulator. The latter prevents mus¬ 
cles from weakening while the pa¬ 
tient’s joint is healing. 

In 1984 Smith’s net income was $5.7 
million, sales were $23 million, and the 
stock earned 42? per share. As a result 
of the slowdown in Chymodiactin use, 
these figures are expected to drop in 
1985 to a net income loss of $500,000, 
sales of $15 million, and a loss per 
share of 3?. □ 


Pieter Halter is president of Biomedical 
Business International, a healthcare 
information services and market research 
firm based in Tustin, Cal. 
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TI introduces Arborist, the decision tree software 
that proves smart decisions do grow on trees. 


Now making smart decisions 
consistently is easy. Because TI 
has taken the analytical power of 
classic decision tree analysis and 
combined it with the speed and 
graphics of your personal com¬ 
puter. The result is the first of a 
new generation of software that 
extends your ability to use the 
computer to solve problems 
requiring judgment as well as 
numerical accuracy. 

It’s the Arborist Decision Tree 
Analysis Package. Coupled with 
a TI or IBM® personal computer, 
it allows you to order the deci¬ 
sion factors, does the calcula¬ 
tions, plots the Decision Tree, 


projects the probable outcomes 
and highlights the optimum de¬ 
cision path. Simply and rapidly. 

Then you can use your PC 
to graphically communicate the 
sound reasoning behind your deci¬ 
sions to others, with the printout, 
network transmission or large- 
screen projection. 

Should any factor in your deci¬ 


sion change, a few keystrokes and 
your Arborist Decision Tree Anal¬ 
ysis is revised and reprinted. It’s that 
simple, that fast and that smart. 

How much does it cost to turn 
your PC into a decisive tool! TI’s 
suggested list price is just $595. 

So, now that you know how 
quickly and economically smart 
decisions can be grown on trees, 
make a smart decision yourself. 
Call 1-800-527-3500, in Canada, 
call 416-884-9181, and ask for 
Arborist Decision Tree Analysis, 
the software that makes those 
hard decisions easy. 

Texas ' 
Instruments 

Creating useful products 
and services for you. 











In the field of data communications, 
we get the buss out. 
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know we can make them do 
what you want them to do. 

So to avoid bugs in today's 
high-tech jungle of communica¬ 
tions, call us. 

NYNEX is the parent company 
of New York Telephone and 
New England Telephone, plus 
other companies that offer 
business communications 
equipment, cellular services and 
directory publishing. 

For more information, call 
1 800 441-1919. 

In Utah, call 1 800 453-9000. 


Bugs* Bugs. And more bugs. 

All too often, that's what you 
get with high-tech data products 
and services. 

But nobody wants to be 
pestered by problems with com¬ 
puter networks that are 
supposed to solve problems. 
And keep data moving. We know. 
We had to solve the same 
problems ourselves. ( y 
In fact, we had to build our 
own computer systems because 
what we needed didn’t exist. 

Today, we're experts at inte¬ 
grating data systems into a 
business. 
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computers to process purchase 
orders, an# handle billing. Com¬ 
puter systems we designed even 
analyze and correct traffic prob¬ 
lems. Often before they happen. 

Today we have one of the 
largest collections of mainframe 
computers in the world. As well 
as over 875 mini-computers 
and 1,025 micro-computers. 

And they all work together to 
help us serve over 10,000,000 
customers daily. 

Which is why, when you come 
to us for data communications 
systems and services, you 


It pays to know us. 

NYNEX 
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